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Salt, Slime, Faculencics and the corrupted Part 
of Fiſh, Sc. which may poſſibly be irreducible 
to any of the three Kingdoms. And the Atmo- 
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19. (t.) We found that common warm Water Water | 
throws up numerous Bubbles, and explodes, in *<2/ed- 
the exhauſted Receiver of the Air-Pump z and 
therefore contains what may, by way of 3 2 

1, be called: Ather or Cm PRE” 
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e either Earrhy'or Saline, as appears 

Evaporation; and from the Inſides of Tea - Kettles, 

which, aſter long Uſe, are lined with a ſtony Mat- 
ter, that beats off in Flakes, or cruſty Pieces. 
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(20 It contains a merely aqueous part: diſtinct 
from Ether, and the ——. rer from 


Wr cal diftilled common Water, Hen 


(3.) It contains à dry ſolid: Matter,. which is 
upon a full 


20. That Water is accounted beſt and whole- 


dasein which is lighteſt, moſt ſpirituous, and freeſt 
from earthy Sediment; and theſe Properties are 


uſually found in pure Rain Water: this being na- 


turally 7 iſtilled oo the Ocean, and Rivers; or 


_"by oy Sun's Heat raiſed up into the Atmoſphere; 
ftom hence it is returned, much after the man- 


ner of common Diftillation . 


21. The Atmoſphere: is a kind of dry 1 Fluid, 


no leſs eſſential to the Earth than the moiſt one. 


Fo ſcems as heterogeneous as the Earth or Water; 


tho? mote-rarified. It is diſſimilar in its Parts; 
like the Body of the Earth; and has ſomething 


analogous to Beds, or particular Portions abound- 
ing with different kinds of Effluvia, according to 
the Difference of the Countries, and Places, over 


which it extends. Thus over Mount ina, or 
other Fulcano's, it muſt neceſſarily be impregnated, 
aſter the manner of certain Mineral Waters, with 


the Fumes of burning Minerals; over the Iſland 


7 bees _ Ay of ea· Coal, Wee, 3 


Ceylon, with Aromatic Effluvia 3 over London 


| ke | 
3 * G e 
Abet Analyſis of the Air be. 


| 5 22. A proper Analyſis of the Ait, or any, inte- 
grant part of the Atmoſphere, has ſcarce hitherto 
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of Phily/apbical Cbemiſity. 3 


F NY That it is an elaſtic; Fluid appears by its 
diſte 


iſtending Bladders, and breaking Glaſſes, in the 
exhauſted Receiver of woe nog, (2.) That 

it is eſſential to Life, appears by Animals dying 
without it. (3.) That it may receive inv iſible In 
fluences, or Alterations, as well as viſible Efflu via, 
appears frotn its becoming poiſonous by paſſing 

thro? Fire; and by containing groſs Smoak, and 


the fine Particles of fermenting or putrefyi 
Bodies: And (4.) that it is naturally a 3 


appears by the Water it depoſits in dry Salt of Tar- 


tar; and by changing the Colours of various Bo- 
dee en eee ee v0 

23. We ſhall hereafter attempt a more particular 
Analyſis. of the Aimoſpbere, in order to a Choice 
of the beſt Places for Health, Habitation, and 
the Exerciſe of particular Arts; an atcount of 
certain Properties in certain Places. ariſing from 


* 


the dieren Mixcurez, of Compblitions, ef the 


Air in different Parts s. FF 
24. The Inſtramenti of Cbemiſiry are all thoſe Ib la- 
we can any way procure 1. There are ſevera ez 0 
Inſtruments continually at work, in the three ,. 
larger Maſſes; or Kingdoms, of the Globe, viz. 
T be Earth. Water, and Atmoſphere; for the 
immediate Production of Effects. We evidently 

find, that Metals and Minerals are formel! 
within the Earth; Vegetables on its: Surface. 


ſhooting into the Air; Meteors in the Atmeſphere; 


and Men, Beaſts and Birds in the Confines of 
the two: The Phyfical Cauſes of all which are to be 
diligently ſought ; as ſo many Rules of Practice. 
29%. The prineipal phyſical Agents in Nature 
appear to be, (1.) Heat. (2.) Cold. (;.) Air, or N 


the integrant Parts of rhe, Atmoſphere. (4) Wag eres > 


ter. And (5.) proper Beds, or Matrices. This is 
oil tr or of Sotho ets n {arr a We Matter 


, 
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Matter of direct Obſervations and might oc- 
caſion the eſtabliſhing of the four ebe Ele- 
| 1 xo. ments, Fire, Air, Water and Earth, 
18 The Sun, 26. (1.) The Sun is the principal Source of Heat 
1 upon the Earth's Surface, and the Confines'of the 
= Earth and Atmoſphere. Without this, all the 
3 Bodies upon our Globe would doubtleſs grow ri 
gid, lifeleſs and fixed. Tis this that ſtirs deichin 
: them, as the main Spring of their Actions. Hence 
. Vegetation, and Animalization,are evidently pro- 
moted and hence the Ocean and the ne 
Continue in a fluid State 

al. 27. (2.) Cold is 1 to Heat 3 ad tho? 

| perhaps no more than a leſs Degree, or Abſence, 
thereof, yet has, in the natural State of things, 
an — Efficacy; as in the condenſing 
| of Solids , the coagulating of Fluids 2, the ſe- 

NS parating of Salts g, Spirits ““, Sc. And by means 
of Cold and Heat, uſed alternately, it ſhould 

Lf ſieem that ſome capital Operations of Nature are 
i" | performed; eſpecially in the vegetable Kingdom, 
# gooey r ee eee of * he, Summer 
x 05 Winter r. ö 
28. (3.) Air, or any integrant part of Sons 
ſphere, i is an Elaſtick Fluid, that expands with 

Heat, and contracts with Cold; ſo as apparent] 

to generate Motion, and produce Effects. lt ani- 
mates Fire; and has a great Influence upon the Life 
& Animals: it alſo mixes in among, and unites 
itfelf with, Bodies; ſo as to conſtitute a material 
Fart thereof . Ic is the great Cpt of Ef- 
<*} 1 FO 4 4 6,94 H — 


15 e Hear, eee Cola. 
aucoud Lide tat Ice. 4 
3 t is ſeparated in the Freezing of Salt-Water. 


— * 2 ſe in the e Wine, n prigous 
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Men, and in ſame iy nutrimental,* 


in all vegetable and animal Subjects 7 * 


Of i Philoſophical Chemiſtry. 


fluvia from the Earth; the Matrix of Meteors, the 


continual Support of Birds, Beaſts, n and 


46 


1 
29. (4. Vater is not only contained in cheFarth, Water, 


ewiſe ff 


as in a Reſervoir, b 
Gi it is act, 


moſphere. In both 


and put in motion by, Heat; ſo 15 Prove. in- 
ſtrumental pl 4n e Effects. Thus it 
duces Clouds, Ra 
It refreſhes the * recruits Vegetables ;, and 


Jews, Springs, and Rivers. 
is the Support of Fiſ and other Animals, 


conveying Nutritnent to all their Parts. "Tis aff, nw 
the firſt and immediate Inſtrument of Fermen- 55 


tation, Putrefactian, Cottuption, and Change, * 


8 15 5.) Proper Beds, or Maurices, al ap © appear Matrices; 
ve 


an inſtrumental Agency in the Produ 
of natural Bodies. Every Subject of an Operation 


is neceſſarily. contained. in ſomething that may 


(I.) afford it a Lodgement, (2.) make ſome Re- 


ſiſtance, and (g.) corivey Heat, Cold, Water, or 
Air, to it, or detetmine their Actions upon it. 


Thus in Vegetation, the Matrix Earth ſupports 


the Seed, reſiſts its Swelling, and conveys a 
ſtrained, or prepared, Moiſture to it. The Ma- 


 trices of Gems and Ores not only afford a proper 


Lay 1 9 We, R 
flow yielding of the Sides o Matrix, 
kala op 951 


t 


Lodgement. to the Subject- Matter, but alſo reliſt 


its Growth, by the Preſſure of their Sides ; Which, 

however, give way a little, and at the fame time 

ftrain, and convey ſuitable Juices to the 85 8 
the 


And ſomething of this kind is obſerved 
Fztus in Utero, the Hatching of 


W . Pew 
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14 5 "Lye U re TEE Pr RS 1. 
plied from within) ſeem requiſite for the Formation 
and Production f all Vegetable, Animal, and 
.. Minera] Subſtances. Whetice we are furniſhed 
With a capital Rule for the Improvement of Che- 

miſtry, natural Philoſophy, and Arts; and caught 
tat, in order to imitate. Nature, Chemiſtry muſt 
not be tbpfined"to'the ſole Uſe of Fire, as its In- 
ſtrument, but occaſionally em ploy Water, Cold, 
Air, Earth, and proper Malis, or Veſſels. 
at 31: But beſides theſe mat! al Inſtruments, there 
Aer, of i A great Variety of artificial ones, belonging to 
| Chemiſry "Chemiſtry 3 which ſeem to raife the Power of 
this Art, in me reſpects, above the Power of Na- 
ture: chus, By means of particular Menſtruums, 
it performs Operations which Nature of herſelf 
© does not. For} inſtance, of all the Metals, only 
Iron and Copper are found naturally converted 
into Vitriol; whereas Chemiſtry makes Vitriols 
even of Gold, Silver, Tin and Lead. And hence 
the Productions of Art may be much more nu- 
merous, than the Productions of Natute; or en- 
larged at pleaſure, to the great Enrichment of 


Fed de Enlargement of the Kingdom of 


| wel, 92. Another Set of Inſtruments belong ing to 
Furnaces, Chemiſtry are Yeſſels, Furnaces, and Wai : of 


da. Which there is a great Variety, for various Pur- 


poſes, and capable of producing numerous Changes 
Edge as by Amalgamation, Cementation, Fu- 
| | ſion, eluate: Putrefaction, Reduction, Sc. 
nn. 33. We add to the above - mentioned a new Set, 
viz, The Air Pump, the Condenſer, Digeſtor, Mi- 

_ Burning-Concaves, Priſms, Lens's, Por- 
zable Furnaces, and every other Inſtrument that 
can be ws - or procuted, of Au to 
the Art. 34. 


* law Tk Like 2 — of the Che- 
* may be conſider'd.; a8 5 Fermentation, Diſtil- 


io, Dying Snp-makng the Art of 6G, Metallurgy, G 
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Of Philoſophical Chemiftry. I5 
34. There are two capital Ways wherein Che- Two frin- 
miſtry divides its Objects, by the ſeveral Inſtru. 2 _ 
ments above-mentioned; viz. into integrant Parts, Diviſew. 
and into conſtituent Parts. By integrant Parts 

we underſtand fimilar Parts, or Parts of the fame 
nature with the Whole; as Filings of Iron have 

the ſame Nature and Properties as Bars of Iron. 
Under this general Operation, fall thoſe particular 

ones of Triture, Limation, Solutſon, Amalga- 
mation, Sublimation, Sc. And by conſtituent 
Parts, we mean diſſimilar Parts, or Parts of a 
different Nature from the Whole; as when arti- 
ficial Cinnabar is divided into the Quickſilver and 
Sulphur : and under this general Operation come 
all kinds of Analyſes or Reſolutions. 


e ORE MENT VI 3 21 
A general Example of reducing Bedies into their in- 
% 0⅜ oo nt - 

35. We took an Ounce of Quickſilver in à Duieh 
ſmall Glaſs, and poured upon it two Ounces of 5 ren. 
Aqua fortis ; then ſer the Glaſs in a Sand-Heat' to dered in. 
warm: red Fumes ſoon appeared; and the Mer. 4e 57 
cury, or Quiekeffltwer, diſappeared. We added n Dre 
little more Mereury, till a mall Particle was left iss ing. 
undĩſſolved at the Bottom, that the Solution might grass 


% 


be ſaturated. Then decanted the clear Liquor: Pr.. 
of which if a Drop be now viewed im a Mi 


Cope, 
no Particles of the Mercury appear N : 
36. 'Here we find the opake and Heavy Body © = 
of Mercury tranſparently 'diffolyed, *and/cqually - 
diffuſed in à Fluid, at leaſt ten times Highter than 
itſelf; hilſt the Mereury {til remains unaltered; , 
and recoverable in its priſtine Form, barely by 
Colleftion or Aggregation, as we ſhall preſently | 
lee v ſo that it is thus only divided into homo- 
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| - geneous or integrant Particles, and not Epagutol 
into ARES of different Kinds. | 
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4 12 80 Exampl of reſolving Bodies into their con. 
ſtituent Parts. * 


- 
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dees re- 37. We gently diſtilled two Gallental cannot 
_ folved. into Brand y by the Balneum Mariz, which reſolved i 
45 - into Spe of Wine and Water. For the Spirit 
Parcs, Of Wine, being the lighteſt Part, comes aver firſt; 
55 and leaves a large Proportion, or about one half, 
of Water, or Phlegm, behind in the Still. 
38. And thus Bandy is ſeparated into the two 
very different or heterogeneous Parts, whereof it 
_ conſiſts. And hence, by the way, all Rums and 
Brandies contain one half Water, no way effenti:l 
to them, that might commodioully be left behind 
upon their Tranfportation and Carriage. Aid 
this holds till ſtronger of Arracks, which uſually 
cContain three fourths Water, to one of Spirit “. 
A. 39. Theſe two general Operations of Che 
7 a miſtry bear relation to two general Structures of 
— | Bodies, viz. the Aggregate and the Mix!. Ag 
* Vi  Eregates: in their Reſolution conſtantly regain their 
ixture, in every the ſmalleſt Part or Atom 
hut when Mixts are reſolved, the Mixture is de- 
ſtroxyed, and two or more new Aggregates art 
uced: thus when Brandy is reſolved, Spiri 
of Wine, or Alcohol, and Water are produced. 
i Sd of ſenſible Mixt, or Aggregate, | 
many inſenſible ones. Before Gold 
ome ſenfible to us, there muſt be a Col 
1eRion of numerous Parts, — are r d 
ſenſible z tho” all of W o 
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Firs, Sa "Grain of 9 has. two. "mn 


arts, Sul Muy and Quickſilver. , The minuteſt 


Grain of ntains Sand and fix'dSalt, And 
o when Qu uk fer 


of 
0 e Quantity of M 


ver is diflolved in Aqua Fortis; $ 
the leaſt allignable.Portion, of the Menſtruum 


* 


41. (4.) Either the inregrane, 4 te nin mk 


ent Parts being once divided or re" 
ole — e ons in 8 9 0 „ 
to ined tögethet or comps . 
hole, ike the original [Sobjeft. | 


kation is the 


ſimple Mixture WERE recompoſe Brandy, from 


cobol and Water 3, and by Precipitation: 2 5 


A pper-Phare collect the e e 
* 7 nA 8 v7 it Oi Ie? 
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nyerſe of the 8 "Thus 7 


« Beam: ofthe eee Bodies wet | 


piles pet 
a Plate of Copper in the Liquor, and the 


aickfilver will be recovered; and fall in 
Ueki Form and Appearance to the bottom | 


of the containing Glaſs ; and being now taken, 
well waſhed, and dried, it is abſolutely indiſtin- 


guiſhable from other Quickſilver that has not 


been ſo difſolved; The Effect is owing to this, 


that Agua Fortis diflolves Copper eaſier than it 
does Quickſilver ; ſo tliat it lets the Quickſilver, . 


fall in-pro e as it diſſolves the Copper. Aud 


this, by the way, nn i 
e * 
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ciples, Re- s of Bodies w in che 
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8 cal oo Sehſes, aſfifted by 
Ar ga periments, or oY, _ 0 112 
* nation? Olhereie 8e ſhall underſtapd Büt little 


of the Powers of Nature and Art. Ai in che 
Experfment of bs he =p diffotved in "Aqua 
pris, we find b t Expedlent, iz. 15 
* a piece cr into che 801. RI, ts 
tc Quicker, tho Tendred invif is. not 
deltroyed; but ute ccd eee fits prifine'P Form 
And e | 
44. . 


dic red bis Wa 10 EY Shue 
diſco ri and acid 
Spirits by means ue Itriol: for having once 
obtained this Oil, by an Analy ſis of Vitriol, he 
applied it to the Miveral Salts, and found it thus 
raiſed their volt Acids in Fumes; which being 
_ 'Sprrits, ſo uſeful 1 hole Affair of Metal- 
2 5 Refining, D „and many other Arts. 
And chus one new 275 Prody&ion may give 
we occaſion” to many new Arts ind Diſcoveries. - 
The Reſo- 45. (6.) The Reſolutions, Mixtures, and Com- 
lution; and poſitions made by. Chemiſtry T. are extremely 
- Mixtures numerous; a de be increaſed 2d infinitum. 
mit, We exhibited an 11 ance of Reſolution in the 
- "Analyſis of =, Hep And to this Claſs of Rel 
Jutions are referable all kinds of Depurations, 

EIA  "Purifications, Separations, Clarifications, Sc. 
The Pro- © 46. By Mixture we produce all the artificial 
duttions of vf ib, Soaps, Glaſſes, Oc. and can compound 
_ Wixi. theſe again in an alinoft infinite Vatitty. So that 
wy of the Reſolutions, Mirtures, Compoſitions and 
5 in Gemiltry, there ſcem to be 
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2755 Wil we carefulf 


appear from our Endeavour to affiyn the chetni- 

cal Cauſes in the foregoing Experiments. And 

the greater Attention and Diligence we employs 

the juſter Notions we hall have, or the nearer 
proximation we ſhall make to the Diſcovery 

— theſe” Cauſes 4 which beidg once certainly 

afford Roles of Prafire, to be ot- 

caſionaily em tor producing the fe . 

to diſcover che Cao ofen Kr. Dd 


Effect. 
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miſtry 3' Which, 
bo oificr conſider, as it more woke pins ies 

to (1.) Fire, (2.) Air, (3.) Earth, (4:) Water, The Sub- 
(5.) Menſtruums, (6.) Fermentation, and Puttefac-jefts to be 
tion, (7. ) The Anal s of Bodies, (S.) The Syntheſi 4444 
of Bodies, (9.) Vegetable Curation, ( 19.) Vinoug and i ing Le | 
acetous Fermentation, 1 1.) Diflillaticn, (12. the. 
making of Oils, (t4.) Salts, (14.) Colours,” 

and Stain, (15.) Pharmacy and Meditine; (15. 
Minerology, ( 17.) Metallurgv, (1 9.) Pyratechny, _ 

and (19. ) the farther U/zs o Cheng: ſoasto . 

ſhew what bas already been done on theſe Sub. 
jects, carry the View Foe what nes; 3 and ws 
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20 LSSœTVUIAE TAE Finer, 
Ae ge 49. T was faid in our Definition ®, that Philo- 


neralBales (ophical Chemiſtry is a rational Art 3 by which 
: Fe r we mean it may be conducted by Rule, and 
7 i- need not be left to accidental Tryal, and caſual 
. Experiment. The Rules for duly conducting the 


* Art, we would endeavour to comprize under the 
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50. When a. Body is offered, in order to have 
. - new Properties diſcovered in it, different from thoſ: 
general ones of Figure, Gravity, Elaſticity, &c. 
 - _ which come under Mathematical Conſideration, 
Lets the Bady be reſolved, by degrees, into the ſim- 
Nei conſtituent Parts, it is any way capable of, by 
be Inflruments above deſcribed, And let Trial be 
made witb each ſeparate part on a variety of Bodies, 
According to ſome Analogy of @ previous Chemical 
_ Knowleage;, leading from one thing 10 another, in 

a fure or probable Method of Ratiocination. 
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51. Let the ſeveral parts, obtained by the pre- 

 , ceding Analyſis, be reunited, beginning with two, 

+ and proceeding gradually 10 the whole Number 
ting at firſt the gentleſt Degree, then the interme- 
:digte, and at laſt the bigheſt Degrees of Heat ani 
Cold. Thus, for example, join. the fixed Salt and 
Dil of a Plant togetber, firſt by. ſimple Digeſtion, 
and afterwards by boiling 3 which affords. a- third 
Production diſſimilar to all the reſt, and known by 

the Name of Soap. So again melt the: ſame ſixes 

Salt wwith the Earth of the Plant; and _y 
EEE Md or 
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ford Glaſs. Let the laſt Auempt ve 1 ne t 
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1 3 al 
Dilence and 257 0 ol auger be uſe 

regard to all the principal Phenomena and Za 
3 let theſe Pbænomena be duly: regiſtrad, 


tabled, conſidered, and compared together, after the 


tritt Geometrical Manner; the Reſult whereof; if 


there be no conſiderable Errors committed, will lead 
to a Knowledge of the ſecret Springs, Motions, In- 
2 and Means made uſe of by Nature for 
Effects. And thus with the proper Care 
and A ication, juſt Canons, or Rules 92 Os 
may be formed. By 


53. The Art of Chemiltry barks __ little 
cultivated in this view; all that we can at pre- 
ſent do, is to make ſome firſt Offers or Attempts 
towards forming ſuch Canons or Axioms which 
we conſign over to further Experience and Ob- 
ſervation, to be verified, amended, or rejected. 
But if a competent number of juſt Axioms and 
Canons might in this manner be formed; others 
of a higher nature might be raiſed from them z 
ſo as he, at length, Practice and Ex 
would lead to a true Theory or Speculation z and 
Theory, back again to a more extenſive'and uſe» 
ful Practice, to the great 3 8 Phi- 
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the preceding Enquiry, for directing farther 
Diſcoveries and Improvements i in chemical and 
natural Knowledge. 


64. (i.) Ve may learn from our 2 1 


mas 6 true Chemiſtry (as it may per baps be -juſtly 


mal, Mineral; 


1 „ un they dave a' diref7 
— ri .. 


5 . and extending our Power 
Works of Nature fl. ö 


| 22 Efe, different in Fitteneſs, viz. 
05 . Beds of Earib for Minera's, of Water 


{ 


— 


called ) dene by . in the Vegttable, Ani- 
Marine, and Atmoſpherital Re- 
ging; und bat by it all Nodies are produced, con- 
verted, renvuated, repaired, and maintained: and 
3 Diſtovery, nf th and Controul, 
5 natural Chem confiſts the P elko 0 
ea W erf f 
= ) That wither he ye nor all the Senſes to- 
„ COM any Information of the latent 
ſes of Bodies, het Natures and Uſss : but 
only particular Tryals and Experiments, well atlen- 
ded to and confidered F. 
63.) That Experiments are hut 4 kind of dead 


. 


Y That be who can 3 
. 
fets, ſupply them 


2 dhe, ao 727 


tation of 
(5;} . 


Pinter out three ways of pro- 


of B, Betis of Water, and Beds <> 


for Fiſh, and of the Atmoſphere for. Birds, Me- 


Y . Feors, 
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See abo 36, 38, a 
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— 45. Hof — Heat 
2 Cold, T. Eng 77920 produce great Efe in 


teors, &c. be Confine of the. two for Plants a 
Animals; and @"rarified r all Matters 
for Meuse. 

(6.) Thot Men may make uſt of the ſame In- 
fruments #5 Nature does, viz. Fire, Ar, Water, 
and Earth, and conſequently product the fame kind 
of Effe, if Still, that is, Knowledge, be not 
wanting.” N bence to np vu in Lune, is 10 


improve in An f. 
(7.) That Chemiſtry i is not Ae, to the Uſe of 
Fire only ; but, in imitation of Nature, may employ 


Cold, Air, Water, and , Earth upon Matter, i l | 


various Degrees of Simplicity, Combination, and 
Misture; which an extenſtve Method of en- 
larging the Bounds of the An ft. 


(8,) That Fre is not only. a » Analyſis in ome. 


Caſes, but alſo a Mixer of : Bodies in others; and 
this to the advantage of Chemiſtry : For if it only 
ſeparated, it could produce but few Efefts, in com- 
pariſon of that infinite Variety it nom produces, both 
by Mixture and Separation ||. | 


(9.) That it might be proper to try the Reci- rh 


procation of Heat — Cold in Cbemical Operations, 
after the manner 2. Nature, is Day and Night, 


Summer and Win | 
* 10.) That B in dll toy Mem. ; the OB 
jet of Chemiſtry ; net eonfidered 2 
nor mechanically, but operatively and effectively +... 
(11.) That the Atoms, or primary ſmall Com- 
poſitions of Bodies, are inſenſible 10 us: Tbus the 
firſs Particles of Gold, Salts, Metals and Minerals. 
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(LECTURE: 1. 


e e ; CONTAINING, 9 . 7 
L 1. The N ature, Properties, Offi and Up 
Fire in general. 


II. The Nature of Celeſtial, Subterrancous, | 
and Culinary Fire. 


UI. The Eftetts of Fire on the e we 
and Badies of the terreſtrial Globe... hon 


WW The Degrees of Heat regulated. . + nia 


Ds of WW A RETEE > 
1. UR preſent Deſign is to ſearch into the Th» 
| Nature of Fire: This we ſhall attempt 


by means of Experiments, conducted 
her the manner laid down in our firſt Lecture. 
2. All the p . Knowledge we can have p,. 
of a Subject. mult arſſe from attending to its Pro- 06- 
ties, and Effects. But theſe Properties . 
can never be diſcovered, without the help 
of Experiments; which in phy fical Enquiries are 
the only Interpreters, dere the Senſes and the 
Reaſon. Whence, all thoſe Notions of Fire ſhou'd . 
be rejected as precarious and unſound, that are 
taken from the direct Teſtimony of the Senſes z 
or the naked Reaſon, unaſſiſted by Experiments, 
In this' Enquiry therefore, the Mind 1s particu- 
" I larly to be kept unprepoſſeſſed; and to wait for a 
full . "4 ata befare it can pronounce. 
3. By the general Name of Fire, Men ſeem one e 
underſtand a certain Sy or e No _ 


tion 


# 


8 XC” * 


1 * 


” Fo eren seen 


tion of Light, Heat, Burning, dine. + 
This Notion ſhould ——— 
ſee what p 


or arbitrary. 
The Eye no 4. 2 _ find the Effects of Fire 
1 1 duced, where no vilble Fire appear'd. mg 
Fingers are eaſily burnt by an fron heated below 
the Degree of Ignition 3 or ſo as to be no way 
viſibly red-hot or fiery :.w 5 the Eye is no 
Ve ge rte th frog pot 
5 hkewi us no poſitive 
Ep 2” notice of of any Degree of Fire, gin the natural 
judge Heat of the Body, or of any ſo great, as to de- 
thereof. ſtroy the Organ. : 
| Burning, 6. Again, the Effects of Fire are often pro- 
cc. not ef duced without any manifeſt Signs of Burning, 
N % Melting, Fc. as in Evaporations, Exſicca- 
tions, 0c. 
7. If this Method of Excluſion and Rej jection 
vere purſued to its due length, we ſhogle 
| | haps find no Criterion, infallible Mark, or Gha- 
racteriſtick of Fire in the general, but that 
of a particular Motion, ſtraggling the 
„ ſſmmall parts of Bodies, and tending to throw them 
aaf at the Surface. And if this ſhould prove 
the Caſe, then ſuch a Motion will be the Form 
or Eſſence of Fire, and which being "preſent, 
makes Fire alſo preſent; and when abſent, makes 
Fire alſo abſent. Whence to produce Fire, and 
produce this e Daa, will be the ſelf⸗ 


ſame _ 5 
8. But the ng Experiments wi afford 
us more Light; and ſhew, (r. Fhat, in general, 
both Solids and Fluids an expanſive Mo- 


tion upon being heated. uy ) That the direct in- 
e en N of 95 py or an . 0 
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are eſſential, and Shir pet precarious 


ö 


ſtance. 1 2 Phar 8 Foal <a wei eon · 
ſume, without the Admiſſion of freſh Air. (4.) 

That the Air, which. has once paſſed through 

burning Fuel, is of itſelf unſit to animate-Fire 

again. . 5 
Surface of Poel. | a. 


; a 
'S, : n 12 9 119. 


+? 


Exrznaiuzur I. ppt Kaye > 
That Tron expands with Hear and 


1 8 Ry 
capable of admitting one end of a ſolid Rod ©. 


of the fame Metal; then heating that end in the © 
Fire till it was red, and applying it to the Rigg. 
we found the Rod ſo ſwell d, that ir would not 
now enter the hollow, which 5 t exactly fitted 
when cold. dere 

10. This Experiment 2 ſhews no more. 
than that Iron expands upon being heated; but DP 
. as & Key il been Dink to thoce in many 
- If Solids, it may be made general; till the con- 


" I fradiffory Inſtances are | in . of 
IL We; 

e r 1. — 
. Tes Flujds expand with Heat. by 


„. ve filled the ſpherical Cavity of beffied . 

5 Wl Glaſs, having a long and flender Neck, at three 

d IN differettt times, with (i.] Mercury, (2) Water, 

- BU and (2.) Spirit of Wine, to the ſame height; 
then plunging the Glaſs, ſucceffively, into Wa- 

d I ter (kept in the fame. of Fra in Mt che 

I IN chree Trials, as appeared by a Thermometer 

employed ;) we found” each Fluid ſwelled” very 

r 3 5 or role. up to A ese Height 


15 Si 0 Tr 9 3 RRS in 
. 1% o expand with Hear, or contract wit with Gala. 8 * * &Y 
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TAL, hg 


in 
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28 LICTURE THE SECOND. 

in the Neck of the Glaſs, above what it had be- 

fore the Glaſs was placed in the hot Water. 
12. This Experiment likewiſe ſeems to hold 
of all Fluids univerſally: fo that for the preſent 
Fe muſt allow the Motion of Expanſion, or Ra- 
rifaction in Bodies, inſeparable from Heat, or 
Fire in the general. 5 

e e 


* 


, 13. We proceed to conſider this gene/al Fr 
Fire. 7 ia its three Kinds or Species; viz. Celeſtial, Sub. 


| terraneous, and Culinary. | ny 

Celeftial. 14. By Celeſtial Fire we principally mean that 
of the Sun, without regard to the Fire of the 
fixed Stars; tho? this perhaps may be of the ſame 
nature, | 33 


de- 13. By Subterrancous' Fire we underſtand that 


anat. which manifeſts itſelf in fiery. Eruptions of the 
Earth, Vulcano's, or burning Mountains; and 
by any other Effects it produces in Mines; or 

the more central Parts of the Earth. 


Culinary. 16. By Culinary Fire, we mean that vulgarly 


employ'd in all Chemical Operations; and the 
common Occaſions of Life. . 
The Sun's. 17, The Sun's Heat appears to be the actua- 
Heat. ting Principle, or general Inſtrument of all the 
: Operations. in the Animal, Vegetable, Atmo- 
ſpherical, Marine, and Mineral Kingdoms 
Te Pell 18. Conſidered in itſelf, Fire ſeems to exiſt 
in greateſt Purity and Perfection in the Celeſtial 
Regions; at leaſt we are inſenſible of any con- 
ſiderable Smoke it yields: for the Rays of Light 
come to us from the Sun, unmixed with any of 
that groſs, feculent, or terreſtrial Matter, found 
in Culinary and Subterraneal Fires, And allow- 
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ing for this e e RAY | 
Fer the ſame, as thoſe of Culinary Fire. 

19. To examine alſo the Effects of Subterra- dans 
22005 hypo ve ſhall find them the ſame with 
thoſe produced by Culinary Fire. Thus burnt rire 27 
Coals, Cinders, and melted M inerals are thrown preacher 
9p by Veſuvius, and other Mountains. 

arm —— Exhalations, natural 3 
Springs, Steams, * Smoak, Sc. are ſound 
in ſeveral parts of I riſing nearly in 
the ſame manner, as if they were ö * 
the Heat of à Furnace. Whence there is Ittlſe 
room. to doubt, that the Subtertanecus Fires 
are of the ſame nature with the Culinary. 

20. And as all the three kinds tee in giving ar. three 
the Motion of Rarifaction to Bodies t it ſeems Kind heve 
no way improper, to reduce the: three Species of“ 27 
Fire to one, or to quit, for the preſent, dhe gg. 
Celeſtial and Subterrancous, \and-Keep to the - 
art, Fire, which is more within our com- 

5 and every Ws hand, for Ex- 
periments. eck Halti E run 
21. All Culinary Fire requires ſome Pabulam andes 
or Fuel, wherein it reſides, or. is collected. A 
leading 3 therefore, in our preſent Eu- 
quiry, Analyſis of Fuel, to diſcover its 
conſtituent Parts, and learn which of them is 
more . ne e to, La 11% bes nel 
* ** e eee 


hs. 
o . — 
7 « Y 


jp eee I. ie ket oY ; 


1 Wha Oilis eſſential to Na. 


22. We p put a Pound of common Billet: Wood, 4 leading. 
reduced to ſmall Pieces, into an earthen Retort, Experi- 
and diſtilled with a naked Fire, into a large Glaſs" 
Receiver, | There came over (1.) an acid Water, ' 
15 FE reddiſh. tart Liquor, (3.) Smoke,” anda 


rn g'ofs 


33 
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3 Lncrvanwit Second. 
| black and burnt Oil. The Fite being kept 


— at laſtʒ no more Liquor 
1 My a black Matter, "exa&tly reſembling 
Charcoal, remain*d behind; and being taken out 
of the Retort, and burnt in the open Air, it re- 
ſolved to Aſhes; which Aſhes; by Diſſolution in 
i 0 Water, afforded (53. Ja. wüde fixed ny” "ad (E.) 

an earthy Subſtance. 0 * 

to be CR, 


That Coah 23. This Experiment 
— Coals, or ſolid 


mme, Fuel. We ſeparated the acid Water, or red- 
qi Liquor from the Oil, by the Filtre 3; and then 
found that theſe aqueous Liquors would not burn 

in the Fire, no more wou'd the Klhes, the Sak, 


nk or the Earth, either fingle, or in compoſition: 


+ -fo that of all the Subſtances" thus obtained fron 
the Wood, the black Coal and the Oil are the only 
inflammable ones. But the Coal remains inflam. 
mable, merely upon account of the $ Oil 
- ill _—_ wr $7 ans; locked up therein; and 

According te its peculiar nature, 'fcorched, or 
turned black by the Heat En pe ig the Ope- 
5. bc —_— a Fs 1b 

75 4. If further Evidence We watitod to rove it 
1 hs Oil remaining in the Coal, that the 

| Blackneſs and Inflammability; let it de conſider d, 
(I.) That all feorched Oils turn black;; and that 
"the more volatile Oil, which here comes over into 

the Receiver, is black. (2.) That no other Patt 

of the Wood, ſeparated by the Analyſis, is in. 
flammable, beſides the black Oil; not the Coal 
itſelf, after it is become white, or reduced to 

| Aſhes, 3 Fire and Air: which is an Ope- 
N ration ſufficient to diſlodge the groſs black Oll, 
that could not be raiſed by a leſſer Force. (g.) 


That no other chemical Cauſe can be well aſ- 


_ fignad of this Blackneſs and Inflammability. (40 
That Wood, * Ec. prove leſt Lent 
£04 Mavic, 


ror Oil aſtended; 
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mable, the more. they are deprived of their Oil: 
5.) And laſtly, that the'Calces of Metals being 
reqdyred. abſolutely — — ky Oc = | 
vation, appear to attract this Oil out wes 
Fuel, ſo a8 thence to recover their inlammabie 
Principle, and true metalline Form. 
25. But without farther Proof Verben venture] 
for the preſent, to conſtitute Qil the ſole Prin- 
| ciple or inflammable Matter in Fuel; and on 
footing ie wilt be proper o 9 — He 
quiry to che more oily Species of Bodies; and 
make our Experipiens chiefly | ypoh ge: | 


| Fry OR, 0 
5 8 e 1 "Exe zxinrer IV. Salo: vit KT 
That, 9 45 conſume Fit without" e Ad 


F Said an e e make Lhvuid 


. Fed . Cylinger of 
110 N ee w at each end; we in- 
duded a Tory f Charcoal in the Cavity ; 
then sKrewin ch Ends tight, we detained the 
Cylinder in 3 ftrong Fire, for ſeveral Hours; 
and afterwards 15 it cool, we took out the 
Charcoal, and und it Fl black, and no 


aparte, copfurned, altered, or diminiſhed. 


27. This Experiment, compared With 7 
mon Obſervation of Fuel, burning and conturs = 
quRk in the open Air, ſhows 125 Air is ne 
ary; to, the, Confum ee e of Fuels or that its 

burning and confurnin open the Rari- 


faction,  Diſlodgetni ent, VA Ag Station, and Dif- 
cares of the Oil i ith contains?” dicht is the phy- 


Bei 0 


of N * And hence o% have t 
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: 1 dl © We ee ee 
955 cannot a. A poi 'd 2 , by g ſtrong 8 
xiviim of Pot-aſh we, 10-25 T0" form S p; 
N this Oil to the IF SIE Sen. 
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Lseruzz nE BAcON D. 

Muße 8 Nr Rule or 1: of .extin- 
uiſhing Fire by ſmothering it; or eping it 
cloſe from the Ar. . 8 

28. But that the bare Motion of cone Air, 
or its paſſing ſeveral times * lighted Fuel, is 
not 1 of conſuming the n r by 
e owing. mart Ne 36 
en . * 50 — | 


2 


> 


| That Aar bat eel er File, er ignited 


Fuel, eee e 3 2 
| $1 559769 


29. We cauſed a wooden Box to be Radke 


wy perfectly cloſe and tight, with Glaſs Windows on 


the ſides. At the bottom of this Box was a Per- 
foratioh exactly fitted 'with a hollow wooden 
My that — to a tight leathern Pipe. 1 
. the geber end, communicated dee Ves 
pair of Hand 1 Noſe 
whereof. 8 at à, Hole on one fide of the 
Box; ſo that by this e When the 
Bellows were worked, it was eaſy to draw He 
Air out of the Box into, the Cavity of the B 
Tom and return” it, into the Box again, 5 9 — 
— any other Air, belides that originally 
in the Box. We now ſet a little Cha- 
Ang 1 TA of live Coals in the middle of the Box, 
Ke By ſoints.tight from the exter- 
nal. 3 we Bellows; which, inſtead 
of increaſing, . | 205 lt extinguiſhed the Fire ; 
tho the Coals were by ro means burnt, to Aſhes; 


but femained black and freſh. when cold” 40 


30. Hence it is manifeſt, that even à brick 
Motion of ſuch Air as has already pa fed through 


. 5 — Fuel, is ſo far from animating, chat it 


os or ee Fite , in the manner of 


af 922 5 * 4 } TH Þt3 damping 
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ee 
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55 Of Pie. © 33 
Damping or Smothering; the Oil of the Fuel 
not being carried off for want of freſh Air. 

31. This method of damping Fuel, or ſuffer- ue tow 
ing it firſt co burn a little, and then extinguiſhing charred. 
ir, teaches us a Method of rendring Fuel 8 
fenſive, and fit for the more curious Uſes, by 
diſcharging its groſs Smoke, ſo as to leave a pure 
charred Coal behind. 5 

Thus for example, if Pit · Coal or Wood be burnt, 
not in the open Air, but with a cover'd, cloſe, or 
mouldring Heat, till it cauſes it to fume, and 
be then immediately more ſmother'd or quench*d 


by the throwing on of Mould, Sand, or Water, 

| WW it thus becomes a charred Coal or Coak, fir for 

* I the drying of Malt, or other curious Operations. 
| Wl where groſs Smoke would be prejudicial. _ 4 
32. Another Method of obtaining a pure Fuel, 
ds to chuſe ſuch an inflammable Matter, as yields 

© I lictle or no Smoke from the firſt; ſuch, in par- 

© WI ticular, as Spirit of Wine; or, in the next d 3 

© i Oil of Turpentine, or other thin ebereal Oils, as 

1 they are called of which, Spirit of Wine is by 


CE. 


the Chemiſts deſervedly reckoned the fineſt or 
molt ſubtils®. -. 


7 I 7 a, . | | # N. 

þ „ Exrrkiuzur „ ROD 1 . 
5 That Flame dwells and plays only about /the Surface - 
III 4 
. 33. We filled a Lamp-Glafs' with Spirit of | : 
We, and another with Oil of Turpentine 3 then | 

, | ring fire to each Liquor, it was viſible hr“ 
che ſides of the Glaſſes, that both Liguors burne umu 
h or flimed only on the Surface; dN „„ 
7 tinually ſinking lower and lower in che Glas, £27 
a ache Lal confurted 3 N * . £0 8 3 ' p 44 4 


The Effects 


Fire. 
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Lor URB{THE SECOND. 
34: This Experiment holds allo of ſolid Fuel, 
appears to be univerſal. And hence again 


a Ls? 


4 41 3 
* 
N. * , * . 
14 


35. Having Iearn'd how to procure, prepare, 
manage, and improve our Fuel“; we come, in 
the next place, to confider the Effects of the 
Fire, produced by its means, on the Atmoſphere, 
and Bodies of the terreſtrial Globe. — 


| On the 4r- 36. All Fire rarifies the Air that is near it, as 
Woſhere. apes Fo a Bladder including a ſmall Portion 
”W 


__ - vicular 


, Bodiss. 7 


ns 1 7 992 * 
1 " * on 1 
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5 f + See Le . 1 1 Leck. I. 976. 7 » 
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TORT. 
- 37: The Effects which Fire has upon par- 


par 


of Air, and lying in a warm place, or before a 
Fire; for thus the Air is made to ſwell and di- 
ſtend the Bladder : Whence the Atmoſphere muſt 
needs be rarified by the Sun's Heat, and produce 
ks Effects accordingly. The Air allo imbibes 
Smoke, and carries it aloft ; at-the ſame time 
that the Fuel diminiſhes' or waſtes, and falls into 


Alhes. Whence the Air becomes a kind of 


Menſtruum, impregnated with Smoke, or the 


FFF 


* 


ricular Bodies, can qnly be learned from particular 
Experiments; to make Which, is the more im- 
mediate” Office and Uſe of PhiloſoShical Che- 
miſtry. "Thus in ſomeBodies, asOtes, Fire pro- 


1 4 0 3 
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cet 


Ke 
R 


of! 


e 


cures Fuſion and Separation: in others, as Sand 


and Port-aſh, Fuſion and Mixture; in ſome Dry- 
neſs and Exſiccation, as in Clay in others Soft? 


hel add . as in Wax, Cc. according to 


the Degree and Manner, wherein the Fire is ap- 


plied. But for the conduct to be obſerved in this 


Application, certain general Rules are requiced. 
And firſt wich regard to the kinds of Heat, 


+ +38: There are in Chemiſtry as many kinds of The tid, | 
Heat, as there are Mediums thro which it may of Heat tn 


=? 
4 > 


be coniveyed or Fuels that afford it. — 


39. For common uſe, Heat is comer either, 
thi? Water, Aſhes, Sand, Sg, or direly thro? +. 
my containing Veſſel. 


1 ® Los 


= 


40. When Heat is cohveyed thro? Water, *cis Baoeum- 


talleIthe Balneum Matie, or Water. Feat; when Mariæ, 
thro” Aſtes, an Ath- Heat ; when thro? Sand, 4 4 


Sand-Heat ; and When £240 no intermediate e os 


ſtance af all, a naked Fi 


4. Sotne Difrences i 'be found i in che E. 
fedts produced by theſe maj er 


in the fame Days Bot "a bays a, e 


er bf: 18600 1 N 5 2 on 


25 Kere * Ba ffects 470 D perfect 
fimilar; the . ; . as well as W 
Heat, ate do be ved, . 
43. The pureſt Fi Bike ithitf Alda, or F per: The 
fly pure Spirit of Wine! the next purity: 575 4 
that of diſtilled Olls; the next, that of Gao des Art 


or "charred Turf; and the impureſt \ 23 | 


But all thefe have nearly the fame Effect. 
ſes ri "the fate kind of Madam, 1/4 


3 er oe Da IV. 
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| . „ b 464 
The De- © 44. The laſt thing to * e is, how 
= f to de and aſcertain the Degrees of Heat in 
Chemical Operations 3 ſo as to produce the Ef. 
fects requited in every Caſe. 
Uncertain.” 45. The common Directions of the Chemiſts 
| abont this Capt are full of Uncertainty ; their 
firſt, ſecond, third, and fourth Degrees of Heat, 
meaning no preciſe Degrees, meaſured by any 
Standard. 
How to be 46. To reduce this Affair to the neceflary Ac- 
regulated. curacy, proper Thermometers might be em- 
ployed; filled either with Oil or Quickſilver, 
and graduated from the freezing Point, or any 
other fixed Point of Cold, up to the Degree of 
boiling Quickſilver. . Thus 4 come in their 


The fr reſpective Places, (1 ) the Degrees of Heat beſt 


3 ſuited to Vegetation, which might be ſerviceable 
in regulating the Temper of Green -Houſes, And 
this temperate Heat is ſuited to ex of the 
native Spirits of odoriferous V egetables with Oil; 
as that of Roſes, Jaſmin, &c, _ to mak - 

ing the more curious Inſolations, . 

The ſecond. 4. (2.) The next Degree may be accounted that 
of the human Body in a healthy State; this Heat 
is always greater than that of the ambient Air, 

But when the Body is dead, it receives the ſame 
ree- of Hear with the ambient Fluid, This 

7 ſecond Degree of Heat is adapted to vinous and 
acetous Fermentation, Putrefaction, Excluſion 
of the Chick; the finer Digeſtions, the making 
of Tinctures and Elixirs; . the Adepts have 
uſed it for the firſt Digeſtion of their Mercury, 


4m in the includin Veſſel Fm in their 
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ployed. And its Strength may be by» mea- 


48. (3 ) The third 0 Heat in this Pro- The hind 
greſſion, may be that of boiling Water, when the 
Atmoſphere is in a middle State of RarifaRion. 

This Degree of Heat is required in the Diſtillation 

of fimple and l Waters, the eſſential 

Oils of Vegetables, and will coagulate or conſoli- 
date the Serum, Blood, and other animal Juices z. tiny er 
and conſequently deſtroy the Creature. 

49. (4.) A fourth Degree of Heat may be that, 25. 
wherein Quickfilver or Oil of Vitriol boils, diſtils, jourch. 


or becomes volatile. This Degree is ſuited to 


the melting of Lead, Tin, Biſmuth, Sc. the 
ſubliming of Sal Armoniac, and Sulphur; the 
calcining of Antimony, Sc. 

50. (5.) A fifth Degree of Heat may be that il. 
wherein Iron is kept in thin Fuſion. By this 
Degree of Heat all the other Metals are melted, 
viz, Gold, Silver, and Copper; Glaſs is made, 
and the unvitrifiable Stones calcined. BR: 

$1. (6.) The ſixth and higheſt Degree of Heat Sixth. , 
hitherto known, is that of the burning Lens, or | 
Concave, by M. Villette, Deirnbaus, and others. 

The Focus of theſe Claſſes will even volatilize 
what is called the Metalline or Mercurial Fw 
of Gold, and vitrify the more terreſtrial. | 


52, And thus much for . The. De- 
of Heat to be employed in Chemic Open wy 


bk muſt next conſider by what means the 1 and 
ring De Degrees of 3 may be excited and 4,95 ken 
ire. e 
53. 65 The apy muſt be chofe ſaitible tothe 
tention, The natural Sun in Summer ſuffices. 
for Infolations. A Spirit-Lamp may be made 
to gire a moderate, or a conſiderably 
Heat, accor to the number of Wiecks em- 


tured and adjuſted by t e THErmometer. 5 


% 
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54. (2, The. lighter Fuels, ſuch, 5 th 
oa. ha c... come next in order 
Spirit of Wine, (z.) Then Oils, Wax, Roald, 
Pitch, Gr, And 4.) laſtly, ſolid Wood, Coals 
j Turf ; All which, may have. their proper Fur- 
cs, 'ſo'as w be bürnt, in the — Boas 
_ ty, with 2 Fiercen or 2 
PITS 55. To excite rhe greateſt, of Heat in 
rg, prnace, the Ryle is to We » denſeſt Fuel, in 
e the] 1s ellowsall round 
8 8 the} 4 ty Blot 
| ire, whe rein the 
45 acted upon i lodged.” And in this 1 
be procured a Degree of Hat, 
any "of the known Qperations upen Metals, Mi- 
nerals, — 43 La require ** ke cu- 
N N Fire“ oy 3 
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= £105 and ANoys, "ge welder 
= : 55 4 R ulation of Fire., — y 


we Fn fron the p 2 2 | 

1. That the direct NN ord but . In- 

ORs „as to the real Nature, effential, Pro- 
| N 5 or Form of "Fire +. ' © 

* That the Form of Heat and Fire is a cefrain 

= 3 or 2 Motion, excited, main. 

uined, and ſtruggling in the minute parts of 

: = and tending to chrom then of 2 

ur face 3. . | 

N. B. If this Form 4. right Ay Mark, WY 10 

rudi. ud 4 Moves i Parts of any 

ry 


ba.” Mod * a 


2 If RTE, Tagen ry Bi u 
| oy conſu con, 
 Pvelyn, Dt. Babs, * Rewer: Dr „e, 


all. e 
J. See above 3: 4+ 5: 6. 33. 
£4 9 9 7. 8, 9, 10, 11, 26, 27, 28, 29, 10 7 3%. * 
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9 bot is the orect inflaritnable Matter in an 


8 is the Fat of Oil it contains ꝰ; e * 


* Fuel is the beſt, or richeſt. 

That Flame is the Tall Parts of 4 in 
mable, or confiderably unctuous Body, "that ate 
ſet on 'Bre, or brifkly agitated and thrown off, 


wi a begin vibrarive Motion, at the Surface 


of chat Body, into the open Air T. 
5. That Flame e exiſt wise ons. 
Whencr it is that Aſhes, Sand, Glaſs, Stones, 


and Earehs, 6 not flame upon Ignition, but ra. | 


ther damp and extinguiſh Flame, | 
6. Thar as Oil is the only ga woble Sb. 


ſtanoe in mature * ; this may direct us to the 


means of preventing 'Conflagrations z vir. by 
uſing fueti in Buildings, as contain lite 
tle or no Oil, And this Direction might be He- 
e eee 2 the MAE eee Pa- 
per ; for vatuable Books and Manuſeripts; and 
new Materials for Hangings, Furniture, Cc. 


7. That as all Flame catebes and exiſts only 
on the Surface of inflammable Bodies we are 
hente led to invent Methods of cafing, or other- 


wiſe defending the Wood- work of r a and 
„ re . $A 

That as the three capital kinds of Fire 
ths a flear relation, and may be very well re- 
diced to one, for human Ules, viz, the culinary 


kind iy: Men may have renſonable Hopes of 
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See above, 5. 26, 2, 29, 33. %%/%/cũ·0‚n 
ie 22; 23, 14, 15, 33534. F 
Ser above, 5. , 24 3% 1 


II. See above, 5. 33, 34 
See above, 5. 13—20, 34 36, Ge. 


LEecTuUREB THE SECOND. 
| F as particularly in promoti 
and regulating Vegetation, che Ripening of Gren 
Oc. by artificial Keats. 
9. That Fire and Flame aue abolihatior ex- 
tinguiſhed by Suffocation/z/ or an Action contrary 
to Ventilation “, as being deſtructive or-preven- 
tive of that internal Commotion, and Diſcharge 
of the oily Particles of Fuel, by means of the 
free Air, wherein the- nature of open and con- 
ſuming Fire. and Flame conſiſts. f And hence 
Fire and Flame are quenched by Water; or even 
by Spirit of Wine, or Oil of Turpentine; if a 
live Coal, or lighted Candle, be ſuddenly pl plunged 
therein, below the Surface of the Liquor. r 
the Degree of Heat; which Water, Spirit of 
Wine, or Oil of Turpentine unfired, are capable 
of receiving, is much leſs than that of a burning 
Coal or Candle; whence the greater Heat is ſub- 
5 — by the leſs3 as Fire is ence by boiling 
| ater. —— 
10. That Heat is Sima. 2 1 and 
Fire no more than a greater Degree of Heat; 
whereon Lucidity, and, if the Matter be unctuous, 
Inflammability j, depend: as we ſee in hammer- 
ing a Piece of Iron, fall it becomes red-hot; and 
in the firing of Wind- mills, or Coary-wheels, 
by their own violent Motion. 
11. That Heat muſt aggregate and collect in 
a certain Proportion, before it become cognizable 
to the Senſes, and produce any manifeſt Effects 
of Fire or Flame. Thus a Degree of Heat be- 
low that of the natural human Body is inſenſible, 
or paſſes ſor a De Fad of Coldneſs; and the or- 
a . ron of 
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duces no remarkable Heat; tho' when the Motion 


1s gr 
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12. That all the Chemical Operations require 
a certain of determinate. Heat, in order to per- 
form them with the greateſt advan 
this Heat may be aſſigned and obtained, in 
caſe, to the great Improvement of Chemi 
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25 fenera! Properties 420 
2 2 3 (3. 5 5 (4) Office, 2 2 
of the Atmoſphere. 


0 5.) The Changes therein; (6.) The Effefts 
| it produces on the Terreſtrial Globe; and 
85 6 * in Chemical Operations. | 


CF: 


3 


cal Nature, Properties, Ingredients, 
Once and Uſe of the As a2 


ary, we whderftand, char 
or dry Fluid, 
MA Earth to a con- 


which OED EO 
 fiderable hei 
*. Imparr 3. To 8 che Nature, or Influences * 
Effects of this Fluid, is of the utmoſt importance 
to Chemiſtry; it being the general Fluid wherein 
all Anil, oh ems and Minerals grow ; 
and wherein our Fires burn, and every Chemical 
Veſſel and Object is included, 7 
To br er- 4. We ſhall examine it as exiſting in three 
amd is States, viz. (1:) As it is an entire Maſs, that 
| m_ ſurrounds the whole Terraqueous Globe 2 8 
it conſiſts of diſimilar Paris, whilſt it either lies 
poppen, and remains one with the reſt, or elſe is 
ſeparated therefrom by being included in our 
Glaſſes or Veſſels ; and, (3.) Asit is united with, 
or fixed in "Ow. And by thus n. the 
arte 


— 4 7 E are now to enquire into the Chemi- 


=” \ ——_— —_—. 
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4211 O Air. 91224 | 49 Is 

Parts of dhis general Fluid. in different me pcs, FT 

ve may -iofer the nature of the whole, 5 

art A £17 TH eee Mr COIL MM. DIS. £0108 

ee ny rpc In les let 
That ua Efflavia mix and form Clouds, 4 "hi 


an” 25 fog DN NES ; tis n 2 E1 


5 We a Bottle of the Rrong S 
* Le Salt, and another of the volatile "aA 
1 a —— the Bottles near . 
er, the Vapours inſenſibly ariſing from eael 
15 and formed themſelves owes 5 en 
ſible.Fume,. or actual Cloud, chi — for 
ſome time, but afterwards diſappeared, or mixed 
more intimately with the Air of the Room. 
6. One of the Liquors here employed is an 
acid Spirit; and the other an Alkaline one, and 
being mixed, they form a Species of neutral Salt, 
or Sal Ammoniac, And as their Fumes are no 8 | I 
other than fine Parts of the Liquors thernſelves, © ea 
that ſtill retain their Natures, they eohftiute this e 3 
kind of neutral Salt in the Air. : 
7. That ſomething of the ſame kind will na- 
turally happen in the Atmoſphere, appears from 
hence, that all Vegetables produce # Eind of vo- 
latile Salt by Feen and the volatile Salts 
of N animal Subſtances, no leſs -than 
the former, naturally \go — the Air; where 
ſome Proportion of Sea-Salt muſt likewiſe be 
raiſed "Slat the Earth and Ocean; that if theſe 
Particles meet, they will neceſſariſy make u kind 
af Ebullition, and unite into a neutral Subſtance,” 
in the Atmoſphere z which may*hene& abound: 4 
of acid, alkaline: and pere * n 5 7 
ee are evidendly® | 


That the 
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4 55 This Experiment therefore may ſhew to the 
Eye ſomen omewhat of the phyſical manner wherein 

and Meteors are generated in the Atmo- 

ſphere; and n naturally abound 

. rein : I ar esd e have the phyfical Reaſon of 
Es produced by — — Air, 
in era nao vegetable, and mineral Kingdoms, 
and again in many Chemical Operations 


9. But that the Atmoſphere not on fu 
* 46s "Vapour or Effluvia raiſed 3 into it from the 5 
put alſo preſſes upon terreſtrial Bodies by its 
Weight, appears from many Pneumatical Ex. 
periments; 8 kind 5 Jag 
| to or ano: the Peet 


n , ö A Va ee 


| Exexninent uU. 


1 hee LING Bus by 


Prof." 10. Thiswas made fenfible wo the Hand appt 
of the cloſe. on the top of a hollow metallic C {von 
or Ring, about two Inches in Diameter Cpl; 
Pump; for when the Air i is e 


22 
„ 


r A oc ms own 


— | | 
- #2. The Effect was likewiſe thewn "74 diff 
rent manner to the Eye, by breaking a piece of 
2 applied cloſe to the top of the fame 
ic Ring: for whilſt the Air was drawn 
—_— below, the Glaſs was immediately 
.— —_ ——_ ed ved full iovirds; wi 
. » loud noiſe and and a conſiderable force. 
The 0 12. Beſides this Weight, or Preſſure, the Air 
Maag. or Atmoſphere has likewiſe an elaſtic Force, 
which 15 no lefsconfiderable; as appears by many 
3 and NONE by ** 
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E Air. * 


n III. a 


n ar is elaſtic, or capable of forci endir 
TP ge Bodies by i = . 


13. We included a little Air in a Bladder, ſo 
a5t0 leave it almoſt flaccid ; and, the Neck be M 
| put it into a Receiver, and then 
exhauſted the Air out of the Glaſs, (but not oujt 


ing cloſe tied, 


of the Bladder ;) upon which the Bladder im- 
mediately ſwelled, and id aprons as if full blown: 


* 4 * 
2841 


Upm rede n Nn the Blad 


der was preſently ſqueez'd up, or contracted, to 


its former Dimenſions. 


14. The ſecond and third Experiment there: | 


fore ſnew that the Air, or Atmo Rees both in 
its natural unconfined State, and when certain 
Portions . thereof are included in Veſſels, con- 
tinually exerciſes a gravitating and elaſtic Power, 
on of Pare many Effects; as continu- 


Surface of the Earth, with a gh gets. = 1 equal to . 


of a Column of nichflver, whoſe Baſis is that 
Surface, and whoſe Height is about 29 Inches, 


as manifeſtly appears by the Barometer. 


15. Hence the Atmo will inſinuate 1K STS 
" the o r the Surfaces of all Bodies, 


pable of receiving its component Particles. So 
tar the Pores of many Subſtances, which to our 
882 


which 
alleen, and many other chemical Ope- 
tations. | 
16, The Atmoſphere. alſo-asa Fluid; W 
by the Laws of Hydroſtatic preſs Bodies equally 
every way, and the internal Air of Bodies acting | 
. „„ Air acts without, nus 


y its Weight and Spring, _ 
bates we thr It — perpetually, preſſes upon the 


r Vacuities, are full of common Air 
the proper Effects of Air, 


"7 merous 
Ry ht 4 x n i — 
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% Lc ru TAE Tarr. 
merous phyſical Effects are hence produced it 
that great Labpratory, the Earth; where Bodies 
thus by natural Powers, and Agents, diſſolve, 
8 change, and are carried off inc into that grand 
litory the Air. 
TheEfeds, * Ar tho? the Atmoſphere itſelf be inviſible, 
and com- — we . FU 17 the — It 
uces, as being, by means oper Contri- 
—_— D 2 rendred ſenſible even to 
. ye, a5 in the preceding Experiments, - And 
'_  chus, cho' che Atmoſp bare be N 
able Jay fo: as Bode. ealily paſs thro? it; 
yet broad Surfaces are greatly reſiſted by it. 
And hence its Force, as a reſiſting Fluid, be- 
ccmes maniſeſt in high Winds, by driving and 
diffparing, the Clouds, and all kinds of-Vapours 
and _Exhalutions z Which are thus mixed in with 
the Maſs of the Air, ſo as to form wliet2rogencal 
laſs ae 2 


„Resser Iv. 


Nh can Nature, and Uſe 7 u. eee 
n 1 5 


5 6. ars The common eee 
 Mefers ex- 1 filled with tinged Spirit of Wine, 
1e ed, ſo as to ſhew, by the riſing or 
falling: ef che Liquor, the eee yg 
wn. it is expoſed. 

19. (2) Spirit of Winciechoſt-for chit 
uſe it · is the; cHioft-rarifiable Fluid with Then: 
itherto ;knowhy nent to the Atmoſphere itſelf, 

Fluids: might be Bat the Di 
viſion would then be leſs ; and Water! is ugfir fot 
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Brandy, Oil, or Quickſilver, Sf es 


ceftain-quantity-of Air, contained in a large Glaſs . 


according, to, the ſe- 


veral { purpoſes for which they are deligned'*. . 


21. (4.) The common Thermometer. ſhews 


the. warmth. of the Air; and that it always con- 
rains. à greater or leſs Degree of Fire, or Heat: 
for Spirit of Wine bas never been found to freeze 

or. c with any Weather, or in any Climate; 
2 riles 20d falls in the Tube, as the Weather 
or leſs het ; with regard to * FOR | 


the, NOTE ODEs Varies... 4 


Exrzainzur V. 14 75 1 
Daun, the Proportion of Water andre 
9270 e Portios of the Atmoſphere.” 


at Hayi - by nies the Ar- Pump bee is 
an exact Pair of Scales, found the weight of a the Air. 


Veſſel ; we included therein a known weight of 
vell-dried Potential Cautery ( whoſe Property it 
is powerfully to attract thæ Moiſturs of the A ir 
and kept this Veſſel cloſe for ſeveral 
Hours; during which time, the otential Cauterx 
was grown wet: in which ſtate being weighed 
again, we found a conſiderable thcreaſe, which 
muſt either be owing to the Water attracted aut 
of the Air in the Glaſs; or to a Condenſation of 
the Air itſelf into an aqueous Fluid: for ſuch a ; 
Fluid might now by Diſtillation de obta med from * pag 55 
the Matter thus run per deliquium . yaoi AY 
24. There is ſome room to ſuſpect, chavif this TIE 
Experiment: were made in perfection 'a'weightof | 
Water, almoſt equal to that of the Abr included 
in the Veſſel, might be thus obtained} which 
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ſhew what ſome have endeavoured to prove, that 


the Matter of common Air is little more than 


Water. 27 


24. Thar Fh Water mult nell be con- 


- rained in the Air, appears evident from the quan- 


tity daily exhaled, by the Sun, from the Ocean, 


the Rivers, and the whole animal, vegetable, and 


mineral Kingdoms. And as the Water ib aiſed 
into the Atmoſphere muſt neceſſarily mix and join 


with the ſaline and other Particles it there meets 


with, and is capable of diffolving ; hence the 


Water of all our Springs, Rivers, and the Ocean 


itſelf is impregnated with infinite Matters, that 
little appear in Water. And poſſibly to give the 
animating or viviſying Spirit to Water, it is phy- 


. fically neceſſary, that ic ſhould be perpetually re- 
ka fond. or refreſhed by this kind of Diſtillation, 
or recruited and new im with the Ef- 


flvia or fine Particles of all the Bodies floating 
in the Atmoſphere ; after t 


ſame manner-as a 


ſkilful. — « to give his diſtilled: Waters the 


iner Impregna uſpends a proper Mixture 
of gelen in the Head of his il, 


=, 
_ requir 
Reſpi- 
Ie 


1 


* Exrza iar VI. | 
het a Reſreſiment or 77 02 of Arr 1 x nee 


10 


25. ir an ne or Plant be lng el 
in the ſame quantity of cloſe, unchanged, or un- 
refreſned Air ; they will languiſh and expire, 
much after the ſame manner as Fire would do, 
by a kind of Suffocation 7. 

26. Hence it appears that the Air, which has 
once ſerved for the Reſpiration. either of an Ani. 


mal or Vegetable, is unfitted for the ſame Office 


again, 


7 See the Lord Nec Toma Te ot” Winds 
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again, til it de recruited ; as it fern to be. 
by mixing with the open Atmoſ e Air. 
ey Man is computed thus to deſpoil a Gallon 
of Air in a Minute; whence, if the number of 
Animals and Vegetables on Earth be conſider 

it ſhould ſeem that the whole Atmoſphere. muſt 
in time be deſpoiled, unleſs ſome natural means 
were uſed to prevent it. And to conſider the 
matter attentively, one might ſuſpect that the 
Particles of infinite Materials ferment“ together in 
the Atmoſphere, and produce a certain Spirit, or 
fine vivify ing Subſtance, that thus renovates and 
inyigorates the whole Maſs, and renders it again fit 
for Reſpiration, and the Suſtentation of all Natural 
Bodies. And hence perhaps it is, that no ill ef- 
fects are uſually felt from that immenſe quantity 
of groſs Smoak continually diſcharged into the 
Atmoſphere of large Cities. All Bodies ſuffer 
kind of Tranſmuration, and may by the eſta- 
bliſhed Courſe of Nature go the ſame rounds. a- 
gain. And hence alſo no wonder that Air, 
when it is ſo richly impregnated with Water, 
Soot, Smoak, Salts, Oils, Kitchen Exhalations, 
Ec. thould prove: in ſome degree Nutrimental. 


5 ene ee vn. 8 
| That boſe Air i is contained in Fluids. 


27. We ſererally put Water, Small- Beer and u: in 1. 
Brandy, into an Air- Pump Receiyer, and ex- 1er. 
ruſting the Air, obſerved numerous Bubbles to 
viſe and eſcape from each Liquor; ; of burſt upon 
the Surfaces thereof. | 

28. And in like manner is Air diſcharged 
om Liquors, by boiling them over the Fire: 

21061 is practiſed _ Water, in e to make 
E % 
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it afford Ice without Blebs or Bubbles; and a- 
gain upon Oil, deſign n'd for Thermometers, &c. 
Bur N ſtanding open, ſuch Liquors as have deen 
chi charged of their looſe Ar, will be found to 
recover it more; as if looſe Air were a Eind of 
natural Ipgredient! in Liquor. ay Wy” 
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wen beet V 
7 bat the exlernal Air may promote 4 


The Air 2955 We ſet ſome Spirit of Sal Ammoniac, and 

may pro- cher Fü in vacuo 3 and compared this with a 

— Solu⸗Iixe parcel, ſtanding, for the ſame time, in the open 

tion. 

| Air: that in vacus had not colouredits Menſtruum 

whilſt that in the open Air afforded a. rich blue 

Tin&ure. Hence it appears, that the free accef 

of the external Air may promote Solution in ſome 

- Caſes; where it ſeems to act by increaſing the 
Motion or Action of the Menſtruum. 


rand. 4 * he Ie Fan IX. — e 
. ihe Retire Air does not promote Solution in 
| N 37 all Caſes.” 43, e 


* 30. " Doan two > Drams of whole Crabs = 
. þ =_ 9 in vacuo, we pour d two Qunces of diſtilled 9 

gar, firſt boiled to get out the Air. A great E 
bullition was immediately produced, the Gage 

- ſunk, and Air was generated. - _ 
31. Upon comparing this with the fame Expe- 
. Fo riment made i in the open Air ; we found that the 
/ Ehbullinon was much greater in * than in 
| the open Air. 

32. Hence we learn, that, Air may be generated 
upon the mixture of certain Bodies, where it did 
2 Appear t. WT, T 
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7 Of Airs 
- $33 But this kind of 33 3 be 
tnade with Caution, the quantity of Air thus ge- 
nerated in ſome caſes being able to taiſe the Re- 
ceiver, and throw it to a conſiderable diſtance. 
34. There is wanting an Account of all the 
mixtures, that will produce Air in ſo violent a 
Degree; among them may be.reckon'd Oil of 
Vitriol, with Oil of Tartar per delignium, Aqud-« 
Fortis, with Iron Filings, Spirit TY O 
of Cataway, &c. 
36. And thus Air may. be Generated A 
Solids and Fluids; and betwixt Fluids and Fluids, 
by bare mixture. The following Experiment'will 
ſhew,' that Air may be extricated out of Solids 3 
9 nes a conſtituent patt 8 0 
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| Exprrinnnr X. 295 
m Air enters the Compoſition fun Brit j 


36. We put a Piece of hard Talon into un Iron 4 in 5. 
Retort with a long neck; then laying che large . 
end of the Retort in a naked Fire, and plunging 
the ſmall one into Water, we diſtilled in the uſual 
manner; and obſerved that large Bubbles of Mir 
continually roſe, and diſcharged thernfelves thro? 
the Water into the Air of the Room. Then at 
the operation, and collecting all 
the viſible matter ft behind, or come over into 
the Water, we found a very 'confiderable loſs of 
weight, owing to the Au, ſepatated or forced 
by the ſtrong heat from the reſt of the Tallow “. 
37. I it be objected, that the oſs of weight, 
might, in great meaſure, be owing to the Lonof 
ted I the Retort, which; when hot, has the p 
did drinking in Oil, or Tallow; it may! beobſer- 
6 —— Wenn vel, 
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ved, (1) that the effect is nearly the fame when an 
Iron Retort is employed, that has been uſed for 


the ſame operation before; (2) that the Ex- 


iment anfwers proportionably when made in 
Glaſs; (3) that other Bodies beſides Tallow; 
particularly Hartſhorn, Bone, Tartar, &c. yield 


plenty of Air, when treated in the ſame manner: 
() a there is ſo large a quantity of  Air- 


Bubbles diſcharged in the Operation, and as Air 
s proved to be a ponderous Body ; the loſs of 
weight may be fairly attributed to the eſcape of 


= | the Air. But (5) a proper Gage may be contrived, 


things explodes 
ſometimes, when — * burſts the aſſes or 


to determine the exact propor 


38. This 


of Air; as one part beben 


* Compoſition. (2) That Air is neceſſarily required 
to the Formation, and Growth of — Ve. 


rms etables and Minerals. (3) That when Bodies are 
olved or reſolyed, a great part of them turns 


into Air again; as when a Candle is burnt out, 
or Fuel conſumed; or as when Vegetables, Ani- 


mals and Minerals ferment, putrefy or corrupt 


or as when Bodies are Wg ee or 
treated by Heat. THY 


39. (4) That the Matter. which in the Diſtilz 
3 of H » Tartar, : and many other 
puffs thro*.the Luting, or 


Fa eee eee 


Fey e . e CH SRL 40. 
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tion of the Air, 

thus ſe e reſpect to the GR Gs, 

| or Sue enn _— yed T. 

periment is of great importance 
in Naral Philoſophy and Chemiſtry, When 

fully verified and duly: proſecuted, it may ſhew 

(1) thar all natural Bodies conſiſt of a very large 


aw wo #@A coo .T r . ric. _ 


Of Ay: "35a 
40. 1 gn That the Air thus naturally conden- 
ed, conſticuted and intermix d as a conſtituent 
part in Bodies, has a great ſhare in their diſſolu- 
tion; when being violently ratified,” it breaks 
re in pieces, where it paſſes and flies off. 
41. (6) But leaving the Experiment to be 
further verified, and made general, if capable 


thereof; we ſhall ee but 32 
1 to Ae = 1 he OP e 


ben, and Canons derived from * 


1. We learn from the preced Enquiry, that 
the Atmoſphere, confidered as a 1 a- 
gain as conſiſting of an infinite Number of Ingre- 
dients; is the Phyſical Cauſe of numerous Effects, 
not only in the Air itſelf, but likewiſe upon the 
Surface of the Earth, in che ſubterraneal Regions, 
in the exerciſe of numerous Arts, and particular- 
ly. in Chemical Operations. 

2. That it is the ph fical Office and 'Uſe of | 
the Atmoſphere, to aſſiſt in raiſing the Vapours 
and Exhalations of the Earth T; and ſerve as a 
general Matrix for them +; wherein they are 
all blended together, and fermented, or ſome 
way changed in their Nature, ſo as to perform 
new Offices, or recruit the Vegetable, Animal 
and Mineral Kingdoms, when ſuch enriched 
Ps. fall back again in Rain or Dew to the 

rth . | 

3. That it is the Nitüne ck Air to inflndite 
fekt into F luids 5 unite and fix in Solids, ſo as 


| 1 
* 8 chore Exp, II. III. Iv. 7. dr. van vl WA. 
8 I. s 
15 — TI TT TT Ta bo aol: 
See $.-25, 26. & alibi oe i, von antanigt her 1k © 
»”*'$. 27, 28. N 29G ne at. \ a 27 936 4 


1 ** 


[ 


© . 4 FRY - T 
* n 3 F * 4 -< " = : 
OY 8 : 
& p 1 
A, 


„% 


naturally to make a conſtituent part of 
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4̃4§᷑. Hence may be conceived in general, how all 


K 36.37, 6. . 
81 * 


the Changes happen in this great Chaos the At- 
moſphere; viz, according as floating Particles of 
different kinds chance to meet, ſo as to form 


autre ane r Collections; and ac- 
cording as they are fayoured by the requiſite De- 


gree of Heat, Cold, Dryneſs or Moiſture. So, for 
example, a Cloud of nitrous Spirit, meeting with 
a Cloud of oily Particles, might ſuddenly pro- 


. duce Coruſcations, as in the mixing of Spirit of 


Nitre and an eſſential Oil T, And in this man- 
ner may the Generation and Phænomena of all 
the Meteors be chemically. explained. And thus 
the occurſion of various Parts of different Bodies 


in the Atmoſphere may be the Cauſe of the Me- 


teors, fiery Winds, Exploſions, Thunder, Light- 


ning, the Aurora Borealis, and other Phænome- 
na, which we can imitate by certain mixtures, 


1n the way of Philoſaphical iſtry kx. 
5. That the Atmoſphere is an Univerſal In- 
ſtrument, both in the hand of Nature and Art, 
for producing Effects, whether on the Surface of 
the Globe, in the Bowels of the Earth, in the 
Air itſelf, in the Laboratory, or in other human 
orks J. Thus it cauſes Fire to burn, and 


1 28 Engines to convey it thro our 
. That as Air deſcends and acts more forci- 


bly in the ſubterraneal Regions, than upon the 
anne Serbe, an agvunf of itegreater denbry 
. 
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3 of Subterraneous Fires, — e hun- 


der and Lightning, in the French irs, 1700. 
Ses the whole Lacture paſſim. See alſo Tach. I. Um. 


© Of 54 
there; and the ſubterraneal it! hence Vulca- 


nos and more violent Fires may happen there, 


than upon the Earth's Surface“. And poffibly 


this greater Heatand Power of the Air below, 


is neceſſary t to the Wr of eile and 
Metals 1 * 

1 Hence we may learn the Phy gen Cuuſe. 
why diſtilſed Aromatick Oils loſe their Native 
Spirit, grow thick, and terebinthinate in the 
open Air ; why Wines 
brickneſs ; why pale volatile Urinous Spirits 
grow ted; why | 
in the open Air; and bow! 5 all reſpects Air 5 
a powerful Influence u ors as bei 
dry Fluid in briſk as eaſily to I 


hold of and carry off Ab we ſubtile TY molt _ 


moyeable volatile parts of Fluids; leaving the 


groſſer behind, and thus wes Fg the T.cture, 
Colour and Conſiſtence thereo bt 
g. That the Atmoſphere Is, perhaps, the oſt 


compounded and diſſimilar Maſs in Nature; 


conſiſting of an Elaſtic part, and the Vapouts 
and Exhalations ariſing from all the ſolid and 
fluid Bodies of the G Globe, Salts, Oils, Mine- 


rals, Metals, . 1 
9. That the Air is the cauſe f numerous Bf- 
o other Cauſes by the ancient 


ects, ill aſcribe 
Chemi „Who for want of the Air-Pump'and 
other Contrivances, were ignorant of che genoine 
Properties and Effects of the Air“ s. 

10. That the component parts of the Atmo- 


\ coarſer than thoſe of Fire. 2 | 


2 —— a+ 1 Nen — 
ee Le#. II. | 

1 5 See above, Exp. X. See 455 ok lan e 
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flat, or loſe their- 


ineral Waters lofe their virtue 
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component parts of the Atmoſphere will not paſs 
thro* Glaſs, , Stones, Metals, Sc. as Fire does. 
Hence the Air may be artificially excluded from 
many Bodies ; and Water, Lixiviums, Oils, 
Sc. paſs, where Air cannot; as we ſee in Blad- 
ders, Wet- Leather of the Air-Pump, Cc. 
11. That the Atmoſphere is continually at work 
all the Bodies ſubject to its Power, in the way 
A Menſtruum; whence Iron ſtanding in the open 


Air, is corroded ; : imperfe& Glaſs diflolved ; Salts 


and Sugars run into Liquor; and the Bodies of 
Animals, Vegetables and Minerals prey*d upon |. 

12, That there is a continual Reciprocation 
betwirt the Earth and the Atmoſphete; they 
mutually diſtilling, as it were, or precipitating 
matters from one into the other. Thus the Earth, 


by the Sun's Heat, ſublimes ſome parts of all 


things into the Atmoſphere, and the Atmoſphere 


again precipitates them to the Earth **, 
13. That the different Succeſs of Chemical 


E 0 may be greatly owing to the parti- 


Vapours or Effluvia floating in the Labo- 


4 2 ſuch Operations are performed tt. 
Thus if Salt of Tartar be run per deliquium, 


where Vinegar is diſtilling, it becomes 


regenera- 
ted Tartar; a thing very different from that in- 
ended. 


14. As Air always adheres to the Surface of 


| Bodies, and as the Surface of Bodies is enlarged 


by en [1 3 when we would exclude Air 
in 


. > 3 


See 5 u. m. vn, vn. IX. 
+ See Exp. II. III. vil. VIII. IX. _ 
See Exp. I. f. V. VI. vn. viii: 1X. See all below 
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W 4 
in Chemical Operations, the Subject bod not 
be pulverized. 

15. That the open Air has a powerful Efica- 
cy in many Chemical Operations; eſpecially 
in Mixture , where it often acts mechanical! 
by its Weight and Motion, as in the mixing of 


Oil of Turpentine with Salt of Tartar, which 
= * ſucceed in vacuo, or in high mountainous | 


0 That the Acceſs of Air is not neceſſary to 
certain Fermentations, or Ebullitions and Solu- 
tions; ſome of them proying more violent in 
vacuo, than in the open Air F. _ 

17. That no 5 of Cold, or Condenſa- 
tion, has hitherto been able to deprive Air of its 
fluidity, or render it conſiſtent |}, If there were 
ſuch a Power exerted in Nature, it would deſtroy 
all Animals and Vegetables, and Perhaps ſtop 
the growth of Minerals **. . 

18. By comparing the preſent Enquiry with 
the. preceding; it appears that Fire cannot ſepa- 
rate Oil from Bodies, without the admiſſion of the 
free Air. Whence in the roaſting of ſulphure- 
ous Ores, or obtaining of white Aſhes from 
Bones or Vegetables, we are directed to uſe an 
open Air, as well as a naked Fire. A ak: 

19. That the Air is in a kind of perpetual 
Motion +... Whence it performs all thoſe natu- 
ral Offices, that cannot be performed in a Va- 
quum. Thus leaven'd Paſte will not fermentor riſe; 
nor Wine work, nor Fleſh putrefy, nor Fruit - 
corrupt, we che uſual manner, 6 in 
dau. Yo | 
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40. That as all kinds of Particles naturally 
float in the Air , the Air may on this pore lag 
a& as an univerſal Menſtruum ; and in time diſ. 
ſolve any Body expoſed to its action: e in 


tract of Time, che Particles capable 0 dlving 


it mult neceſſarily come at it F. 


21. That many Arts may be aſſiſted, or car- 
ee on to better advantage in ſome places than 
others, by the means of certain Particles 
z iti the Air of one place more than ano- 
Io hus tis faid that the Scarlet Dye is better 
ſtruck at Leyden, than in other Places of Hol- 
land, where the Water and Acthoſphere arc 
impregnated with the Effluvia, Exhalations, or 
fin Particles of the Dye ||. 
23. Hence alſo we are directed to chuſe pro- 
per” Seats for Health, and Habiration, as well 


2s for Operations and the Exerciſe of Arts . 
bs * See Exp. I.  & alibi paſſin. 
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are various -wa * the Whole 


P or Unwh of 12 Places; as by 
finding their Degree of Moiſture ſeveral ways; by the Changes 


uced in white Linen, or ſtained Paper, left out 
-Plates, to ſhew the Colour 
that wou'd us be made; and man — 
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"LECTURE. 


CONTAINING, 


The Selid or Eartby Matters of: the Tere | 


10 Glabe, claſſed and examined, un- 
| 1) Garden Earths; (z.) Bolar 


25 Earths; (5. . Stony E e 
and (6.) Metallic Earths. 


hs . into the Paru concerned in 
We de ſhall begin with the Earth? Surface 1 


and deſcend down gradually, ſo far as Men ow 


hitherto dug 


The 
3. TheFarth «Surface is generally found —_— 


vered with Verdure, or a Vegetable Coat, and ii. 
in ſome places with Sand, Duſt or Mud. 

4. Under this Superficial Coat, there uſually | 
lies a Bed of Mould, or Underturf-Earth'; af 
different depths, from one foot to two, three or 
more, in different places. (I.) This Mould, or 
Underturf- Earth, is the proper Matrix of Vege - 


— * a n come 0 b ut i 


5. We ſhall dert proceed to the other Spocies tho gen- | 


1 Earths, that lie below, viz, (2.) the Bolar 7 * — 
(3.) the Saline: (4. ] the Sulphuredus 3 (5.) the 
Stony; and (6.) the Metallic. For under theſe. 
R * Claſſes, we apprehend that os ty : 

r , TRE 


obe; ( Saline Earths (% .,. 


W 3 now come to enquire into che Solid the Sa- 
or Earth Contents af the Globe 74, 


\ 
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Earthy-or Solid Matters of the Globe may be 


SAG, #3. Agr. * 


= It will therefore be our endeavour to give 
a general Example of the method of treating e- 


very Species; . ir Natu 
Offices and Vie, __ 


"Expraiment. 1. 92 


fen N Aua of Garden-Mould or U 
Earth by Water *. * 


— yh We took four pounds of [7 black 
| — and crtimbly ok For own eſteemed the beſt 
_ Tort; and She had lain, for a Year, ex} doſed to 
the Atmoſphere, and not been exhauſted in Ve- 
getation. 

— fedr boiling Mould” we ciated; * and 
1g W Water; till all that was capable of 
lving therein was got out, or imbided by 

the e Wass | 


(3.) Having thus obtained a Lain or So- 


10880 of our Subject; we filtred it thro? thick 
wo e Faper, = order to obtain it tranſparent, 
_ and at lea man $ ter 
that might ee p * 
(4.) This Solution therefore, — all the 
ps Fas the Subject that are foluble in boiling 
ater 
* (5:) To bring theſe parts nearer together, that 
they might fg — Renee __ Senſes, 
and particularly to the Taſte; ve exhaled away 
„ the more aqueous Fluid in the form of Vapour. 
| (6. ) Then comparing the concentrated Solu- 
gs Pen a E rot former, * that re- 
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nine Aen. ye Pound it taſte” mani 


nger or more ſaline. 


975 Tora To gain a fuller ede e. 


_ a portion {till higher z and ſet it to cry- 
ſtallize, to ſee if any Salt wou'd ſhoot®; © 


{8,) To part of thi filered Solution," we ad- 
ded 8 rip of Violits, Sc. to diſcover” whe- 


61 


ther che Solution was acid, alkatine «oats S 7 


and found it rather the latter T. 


(0% We waſhed" the ene terregfiel 


Matter- = ſeveral Waters, , Fer ten decanting 
28 uddy Liquor, aſter 4 little 


Fro. the pure Sand contained in the 


Moulds aa; te Sand'to be a" large pro- 
of the WHl e.. 


8. This Expert ment, or rather 3 | 


of Experiments, ſhews 1 us a method of reſolving 
the matrix Earth of Vegetables, into its conſti- 
tuent parts; without altering their natural Form 
and Properties. Whencè it ſhould ſeem, that a true 


judgment might be formed of Moulds, both in 
general and particular, ſo far as this Information 


reaches ; and a Rule be obtained fer their arti- 
ficial Mixture or "Compoſition. Thus we find 


the Mould under Examination contains a certain 
proportion of fine Earth, capable of being ſul- 


pended in Water; much more of a groſſer hea- 
vier part that readily ſinks in Water ; perhaps a 
lietle neutral Salt; and a large pro 


portion | 
Sind. Hence if this Mould had come from the 


lſland Ceylon, for inſtance, and there ſerved for 
the growth of rege ve might be directed 
by this Analyſis, to make or mix up a Mould that 
ſhould reſemble i, 

Nds 21 42 Nene — 
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ln bs cryſtallize, we obtain the native. ſaline part 


 Gimilar An 


Ae in n 64 he 


ME ado URTH. 
1. Bye go.rep Experiment ſuccels- 
nn na null be had to the State and 


rg S 
Eds FEI! LEE: 18 * n 
a er the preſetit 


iment in 
(7 wg tm the 

Ie gon and the Nature. of Earth 
and Plan lants; RAE 7 it with a 


certain V 
2 by: bevifng. a tender Plant, eliwating al 
A oo 2 exhaling the 


Parts with warm 
ſuperfluous Moifture, and ſetting the remainder 


of the Plang, in the form of a ſolid Salt, v 
appears either of the tartarequs or ee kind, 
„wendig fp che Nature of the Plant T. 
10, And tho any Alkaline Plant, ws" 
were . watered in its JR with a Solution 
of Nitre, which upon Diftillation., affords. much 
acid Spirit; the Plant would ſtil} prove alkaline : 


and dhe ſame, holds of every Plant and Salt hi 


therto tried l. Whence there appears to be a 
Pact. oh Plants, of changing any other Sal: 
their. own. And hence we nd, upon Expe- 
rience, that Compoſts abounding in 8 t, 
Nitre, or urinous S =; all agree 10 promote 
| Vernon, 3 CL 
-, as there may be certain more fixed 
TY Mould, than will 
Water; and as. theſe parts 
may N be «Deas Few and rendred 


nnn " akending into e E 


4 


N II. Tt.» Ie 

+ See M. — Pape vpo th wn of Vera 

I could wiſh the Ex tried with Sugar, Alum, 
Por-Aſh, e e lin. and acid, Vege es. But 
Care be taken, not to uſe too much n 
which wou'd deſtroy the Nature of Mould. | 
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Of Ear 8 


75 Addon of the Sun ond. Atmo- 
. be ade . to AF SW PO 


Peet we | 
n ee fern. * 750 


, 155 _ Having weigh'd two pounds of whe une Fire. 


kind of Vingin-Mould ain th precoing ent 
ment, We: it into an Retor 1 3 


9 * 
4 


com it to a naked Fire, working by = 


of Heat into a Glaſs-Receiver 3 at 
keeping the Retort i for ſome 4 
came over (1.) a Water; £2. J. 9 Ly gad (3. 


a volatile Spirit almoſt like 
or as if the Subj . 
Alortuum. 


there remai cht a dry 

or apparently fixed and indolent 

13. We elixated ; part of the Caput Mortuum, 
and.then dried it, and 455 Triture reduced ang- 
ther Part into one ſimilar, eous Pow- 


der ; with a deſign to put each Parcel into a ſe- 


parate Pot, and expoſe them to the open Air, 


prove fertile. . 


14. It appears by this B that 
Garden · Mouid a by, of a Vegetable or Animal 
Nature, in reſpect of the Salts or Juices it co 
rained ; and only Mineral, wich regard to its fix 
Matter. In both which reſpects, it greatly reſem- 


for a Tear, ue ry wherher they mou, then 


bles the Natural Compaſition of Animals and 


Vegetables. And hence we ſee the Phyſical 


2 we Animal and Vegetable Subſtances 5 


Dir dt be ta fed, that the Compoſt: which —_— 
been uſed to TIES. was not ſufficiently: rotted or chan« 
ged; fo as Rill to retain its own Vegetable or Animal Na- 


e 


ture: let the Experiment be tepested Wich Earth, viel = | 
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are proper Compo ſts for Land, If we were to 
enquire how Mcala comes to be of this nature, 


ed... ht in good meaſure appear from our for- 


rine of the Natural Contents of the At- 


— which being Animal and Vegetable, 


as well as Mineral, continually fall upon che — 
face of the Earth. And hence it 


- * that Gardeners find a difference in the Lot 


London, from that of open Country Places ; on 
account of the quantity of Smoke daily pre- 
cipitated out of the Air, upon the Gardens of 


London. And thelike is to be underſtood of other 


Cities and Countries ly.” | 
15. By comparing the preſent Proceſs wich 


| the ſame ormed upon a Vegetable, an Ani- 
mal, nd Miert Subſtance; it appears, that 


one ſimple fixed Earth is the Baſis of all Animal, 
Vegetable,” Mineral and Earthy Matters; or 
the true Stamen, Support and Skeleton of Fleſh, 


Bone, Wood, Metals, and Earths, c. being 
in itſelf of a fixed unalterable nature. 


16. We next proceed to Bolar Euribs; which 


ſeem diviſible into two Species, according as 


they are more or leſs tenacious 3* in which view 
Loam and Clay may. repreſent them all. And 


| even theſe two ſeemonly to differ in reſpect of 


E * 
= . 
* * 


the fineneſs or coarſeneſs of their component 


; Parts ; which renders them more of els Tenacious, . 
Gy AMS or 5 


Fi 7 Ms 
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"1 POE nl. e 


| Thar Race of Parts in Earths, may give wr Cai 5 


WAY: Strength and Solidity.. _ _ 
17. 0 vs ee . 88 


ae, Maſs with Water; then dry'd it; to ſhew that, 


compared with Clay, it would eafily break, 


crumble and fall into Powder, . But (2.) kme 
ſome 
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eee ee. Mortas, — 3 
with Wator, it elung like Clays and when an 
adhered much more tenacioufly than before: © 

18. This Experiment not only ſheug et rere 
Loam and Clay, or all the Bolar Karths, are ee im- 
nearly the ſame thing, when their com FE 
Parts, or gravelly and ſandy Matters, are redu- 
ced to the ſame Degree of fineneſs ; but alſo ſup- 
plies us with a Rule for tho Improvement of Pot- 


tery, and the Imitation af Chixe Ware. Ibis 
Rule is to grind, or heat, the Earths employ- 
a 8 an extreme degree of fineneſs; and accor- 

Porcellane has been imitated in Epe, | 
| u Toba, Phe Clay, and other Earths-ex- - 
epeingly fine ground ; mixed jnto a Fafte d 
with Water, and properly dried or baked. - 

19. The ſame Experiment may likewiſe io Fre 
form us how Rocks are gften-produced, of dice ee. 
rent Degrees of hardneſs 3 according ta the diffe- nt. 
reat fineneſ3 af the terreſtrial Particles depoſitod 
upon any Eminence, or err waſhed 
don by the Waters, © 

e. e Wm i ts Fore 8 | 
how far this Mechanical Tenuity of Pars may 
reach,in cauſing Strength and Hardneſs in Bodies: 
and whether thoſe two Prapertios * apr diffe- 
rent in Glaſs, Cryſtal, Diamonds, & Wan, 
eount of the different inane of theip. Pa Parts a N 
241. Under this Tribe ef Bolar Karthg, we ile 
rank all tha hungry Garden-Earths, all the n- 
dy Field. Zarths, all the Clay or Marly Earths;”"* 

and all tho mixtures hereof. - 

2. We next ta Saline Farths ; bye AN 
which aro meant all thaſe wherein any of Earths. 

| Acid, Alkalins or Neural Sa cool con 15 
_ * N 

N 88 * F. 15 bo NET F 23. 8 
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Lor uE THE Four k. 
If ſtrict examination were made, perhaps 
no Earth would be found without ſome propor- 
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tion of Salt ; which has pretty generally been 


thought the Principle that holds all Earths to- 
gether. And there appears ſome Reaſon for the 
Opinion, as we endeavoured to ſhew W te * 
W en . | 


SS IV. inn an Ag. 


That: a Saline Matter may give tendeity wy i firmneſs 
10 Earib. 


„ 8. (1:) We Naked Quick-lime with a fu 
ne depri-cient quantity of Water to bring it into a kind 
ew # of Paſte 62.) Then ſuffered the ſuperfluous Moi- 

Zn ſture to exhale gradually. Upon which, (3.) the 

Lime acquired a ſtony Hardneſs. (4.) We next 
poured a much larger quantity of Water, upon 
another parcel of Quick - lime than ſufficed to 
make it into a Paſte; then decanted the Water, 
which taſted manifeſtly ſaline. And (5;) we aſter- 
wards elixated the remaining Matter with ſeveral 
parcels of freſn Water, to get out all the Salt of 
the Lime. (6.) And no ing the Calx thus 
deprived of its Salt, we e it would not hold 
„ but een periect i crumbly 
or 

dun ef the 25. This E iment ſhews us the Nature and 
Experi- Compoſition of Lime, which, mixed with Sand, 

e. male che common Mortar uſed in Building. | 

Wee ſee it is the Alkaline Salt contained in the 
Lime, and either extricated or produced in cal- 
ceining the Lime · ſtone; that occaſions the Mor- 
tar to concrete and harden. And where the Salt 

is in its full proportion, the Lime is eſt, 
and the Mortar hardeſt and moſt durable. This 
ſüaline Principle it alſo is in Lime, which gives it 
the * over Chalk „ 82 Comp: for 
Grounds, 


3 


burnt in the Fire; as all the kinds of Lime, Pot: 1 295 


Mineral; Earthy and Sulphureous Matters,” that v 


may be diſtinguiſhed i 
| rencesz3 mrs Ong 


Sund, exhauſted or drained of their natural 22 


Salt in Vegetation. For the Alkaline Salt of 
the Lime, by ſtrongly attracting the Moiſture 


of the Atmoſphere, and other Particles that float 


therein, thus ſwells, dilates, crumbles and opens 

the Earth wherein it is mixed; whence the At- 
moſphere has the freer action theredn; and in the 

mean time the Alkaline Salt of the Lime becomes 

of a neutral, or nitrous fertilizing Nature; 

26. Under the general Head of Saline Earths, the Clef 
may be reckoned all thoſe that are calcined, or T - 


aſh, Salt of Tartar, Soot, &c. theſe being but 
mixtures of Salt and Earth: and to ſay the 


truth, all Salts appear upon a rigorous examination 


to be no other than Earths of different Natures 3 


Which, when reduced to a certain Degree of Sub- 


tilty, or Fineneſs of Parts, ſo as permanently to 
ive in Water, are then em en deno- 
minated Salts. | 

27. The following Experiment regards rds che 
Sulphurcous Earths z under which we reckon alL As, 
thoſe that will flame in the Fire; as Coal, Bi 
tumen, Sulphur, certain crude dg Marca- 


_ fires, Sc. 


28, By Marcaſites we underſtand all thoſe reg 


are otherwiſe uad Pyrilets, Fire- Stones, Braſs- 
Lomps, Mundicks, or the like. For tho! cheſe 
in of leſſer diffe- | 
r 34 Fl 
OS! n, 1m; 


17 2 0eth * 5 4 Tad 
* 


{4 Te 1 8 £ . Wa . 


* krervst Te boar. | 


| Exapuyanny ent 
n. ibi. of a rt by an 2 


| Mundick + 29. We took half a pound of Mundick; re. 
analyſed. dyced ta fine Powder, and put it into an Earthen 
Retort : which being placed in a naked Fire, we 

fitted on à capacious (alaſs-Receiver, and lute- 

jng the Juncture well wich a mixture of Loam and 

Horſe: dung, we gave Degrees of Fire, up to 

the ſtrangeſt ; then let all cool, and took off: 

we found a ſmall proportion of an acid Liquor, 

exactly like the Spirit of win” — made by the 

Bell. at che bottom of the Receiver; and a con- 
ſiderahle quanity of Flowers of Sulphur ſublimed 


to the top. 
30. The Capur Mortuum being taken out, ond 
weight of clean Iron Filings, 


flux u with half its 
afforde a little Lump of a Metallic Lubſtance, 
ar Regulus. 

hs WP: 31. Hence we: oe thas Mavcalites chindly 16. 
Experi- ſalve inta Sulphur, and a more fixed earthy part: 
ment. which being treated 23 an Qre, yields 2 
proportion of Metal. And hence A all 

the Pyrites, Biaſs-Lamps, Marcafites and Mun- 

he ook goa — 7 of Ore 3 and if they 
„in 2 


1 Peel Maregbiea, vpon lng 


firing. apen Air, attract the Moiſture mow 
„ —— 2 form 
an effloreſcence on their Surfacs, and hy | 

turn into a Vitriol, of the ſame kind with the 

| Mictal they contain. Thus if that Metal were 


Copper, blue or cupepeous. And on this is 
Copper. n "LL 


Iron, the Vitriol becomes green or martial; if 


2 N 


# 
* 


s K * * * wn * * 9 _ , 1 4 | n 
: 9 * 9 OY nm ITINEY a 
. ö ” AS be . 
2 4 d 1 
* 
* * 4 
a * 
&.? 0 
ot } # 4 & ; 
4 = 
. . 


Salad the Arbeit Method. of 2 777 
triol, DOT ractiſed in ſeveral parts of England. 
of 12 from the heating, fuming and Fring ebener, 
7 ſe Sulphuteous Earths, by the Moiſture of men,, 
Air, we may perhaps learn the Origin of Hot ang Fires 
| wg Mineral Waters, s and Fixes in is Mives, 
ines. For it is found, that a Pile of theſe Sul. Kc. 


pbureods Earths, being Nerds By moiſten'd, will 


at firlt — 2 lagen bre. and bura 
* glowing Coak “ 
34. Our preſent Experiment (kewite ſhews us How er- 


der of cee theſe Marcafires, (which have 5 4 
y taken for rich Ortes, both i014. 

ins 4 5 Uſewbere) and of extract the 

il they may as aft 0 feſt 


ſepa- 
letallifts have 


Nas upon bythe: ipeepus hen 6 Wiſe 
r | 

S 5 2 = 88 10 

real G con- 


tain the Marrer 775 Hem, b — 
perfect or, unſised ſtate. But ce this 


ter to the Teſt, or on the validity the 
bog ts — n knowledge W 
urgy 3 
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_ A A fo pro — of Silver — 7 rained Cobb 6 cer= 
' tall Kade of undick ; after the Mundick had been flux\l | 
with Jron-Filings, and brought to a Regulus. 


2 * , by 4 * 
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erde THE - GY 
Pap, and appy'd a ſoft Heat, that the matter 
may not glow ; yet remain too hot to be rouch'd. 
The Powder was thus brought to flow or run 
like Quick ſilver; and ge gently ſtirred, to boil 
and bubble. We let it continue thus, with a foft 
heat, till it would run off a Spatula held almoſt 


buortzontal; then removing it from) the Fire, it 


x bog rew cold, and 7 put into a Glaſs, e 
, and ſet in à dry place, under tie nam 
Nen, or calcin'd' Alabaſter. : 10 
7 ) A parcel. of the Gypſum WO e 
being brough ght into a pappy confiſtence with Wa. 
ter, the humid Maſs bebe ſo hard and rigid, 
in a quarter of an hour, as to ring, or afford a 
dear Sound, when ſtruck with the Finger, ot apy N 
more ſolid Inſtru ment. i 
(3. ese ef the ſame Powder kept Trin: 
tan of Ignition for ſome: time, before it was ta 
| Ken ont of the calcining Fan; being mixed. wich 
Water, it acquired only a Iooſe, friable conſi- 
tence, or a much leſs Degree of hardneſs and 
tenacity than the other. The un- ignited ſort alſo, 
by being kept in the « Air, tofes of its co+ > 
_agulating Virtue ; and when once conſolidated 
wh * becomes unfit for the like parpol 


5 __ of the = Thus all the Stony Eins dat do hot 
-—— ng vitrify in the Fire, are by Ignition reduced to 


- 0 : pparently fluid a a Fire, that 5 
will harden in in Water; and ſerve to direct a far- 


fine Powder. So may Flints themſelves, by be- 
ing offen ignited and quenched i in Water. And 
thus White or Cryſtal Marble is reduced to a 
Powder, fit for the making of pure white Glaſs. | 
37. This Experiment alſo ſhews us an earthy. 


ther enquiry. after. cheap Bodies, that will grow 
| Fil harder under water: 5 5 10 = of 
ico. 


” ö . 
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a * be, # * 6 So; 70 4 
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Animals are fed, ſupported and maintained ij 


0 a in dees wacks, v Water works, 70 the | 

| e '», 

74 The preſent uſe of * the Preparatibn 3 is l , 

159 known; ant taking off Faces, Impreſ. 

ſions and Figures; 1 — ſtopping of leaky. 
t 


Pipes or Veſſels, that t or contain Water. 

39. The ſixth Claſa is that of Metallic; EarthsMerallic 
| For there are ſome Reaſons: <0 judge, that even Earcbs, 
Metals. themſelves are but a Species of Earths #3 | 
as they both burn into Aſhes; ay melt into 
4 Glas: whilſt their metallie ductile F orm appears 

owing to nothing more than a certain pro 
tion of Sulphur, or Oil they contain: which 
hen burnt out, leaves them terreſtrial Calces, or 
certain Metallic Earths, of a e 72 
dach Metal > BY y * 75 3. 4 b 

40. And thus we may divide Earths i into two Zerthsre- 
general Tribes, viz. the Britil- or Friable, and A to 
the Ductile or Malleable. We have gone thro , fi, 
the Friable Species; and ſhall proſecute the ; 
Ductile hereafter, in our Long open Wy. 
9 4 Nauen. * (ne? 1 1 

81 Ag r en 1 


1 8 Mu 2 5 Enquiries that 
the Atmoſphere, with its Contents, is a chief In- 
ſtrument in g the Fertilization of the 
Earth, whereby all Vegetables, and thence all 


a e r meaſure be r 
gh i Fo G4 11410; 1. Be 

TE Boles Philoſophical Works, Abr vel l | 

e L J 


Phyſics Subterranes paſſim. 
+ See Stabl's Comment on Becher's The Subcerrancs ; : 
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| | plied by the Air, at different fined e, Iand afters 
arts — lying immediately under the Turf, re · 
. 1 lchneſt pr five matter deſcends 

=p 7 rated tired \ the fürth of Dews, Rains, Show 

3 Hail; or other mere fubtle Convey ance : 4 
| chi this r als L hrs" the 
2 a ere om the 
Winds ahd a 1 Skretn, from be- 
ing enhaled 466 Toon Am. And thus the At- 
moſphere exerciſes bs of rehovating 

W at to Tapply- ett exhibited Erle Sick fre 
7 Yigour and Rt them For the produftion of new 
F. Wnenct We have a 00d Rule for 
|  tenovatind; und 8 ſhrunk, withered and 
_ Exhiiſted Vegetabl 1 them to 1 
kindly 3 here, ra dare water - 
TOY "which" might L S 27d uo ep: 
Aud ſpoil them che 
i . rr pital: Rn 
rf the mprovement Agriculture, Horticul - 
ture, and che railing A ee ing of Fruit and 
Foreſt- Trees; b . the He ee Compo; 
ſition and asd of the Sail, wherein each 
kind of Gram, Plant and Tre, is moſt de- 


lighted J. | 
. That" it ih polllble, by - rations” Lap 
Gram and Seed, and the Eg to 


* " ao eden be ate; 4 x N 
* 4 » - 
_ 
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ments, to find the beſt 


* hd Namur for Land 3/ according: 66 
l N ar 1 id e i yy 
"1 at; Oil © or 1 to be nl 5 either 


Na 


Power; 


T1 _—— 


. That all Vegerable and Anhnal Sub- 
ſtances! Excrements, 67, naturally change and 
become Compoſt, and ac lunge Mould y whence 
there is à continual Noci ion between the 
Animal und V ingdoms: . which'thus 
continually paſt into ohe ahother, by the Media- 


tion of 'the Atmoſphære, Heat, and other natu- 
ral A 
21G; 


„ . e 16: Shawn * 263.164 1 Wy 


hat te, - before they tan = 
their Effect, muſt in ſome degres 
Nature of the S0 they am daſign d to 


903 prove f. Di gf bend net 5 wry we 
AY „ Thac by Lachs are underſivod: fuch 


T as aru of cheniſelves infoluble in 
ter, and ia the Fire yet wich 
fixed Alkali melt into Glaſs z n wih any un- 


ctubus Matter aſſume the form vf à Metal; ac- 


cording ro their teſpoctive Natures | 5\ und con- 


ſequently, that even Eurcht, the”. apparently ex- N 


hauſted ſimple Bodies, have CN t their B 
or peculiar P 
8. Thut che moſt fixed part of Earth has 
many Inſtrumental Efficacies 3 not only 34 
— che Air, and as forming the Ded 
or Matrix of V but alſo in conſti- 


tutigg the ſolid Parts or Stamina ef al Vage 


muble, Animal and Mineral Subftahcen FI and 


8 TO nn, 


u me wellius Fre, may be un | 
e Chemical Analyſer in forme cas 


ifording us all our Veſicles of Gan Stehe, 


— 


| proved; for the pu 


Air or Time,; on certain ſtony Matters, and 
ga and Es 1 ad 


Sees . "RF 0" > * 24 
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Lzcrukg tHe FourTH. 
| Hd being perliaps in-itſelf the moſt fixed 
and unch ble Body in Nature 
9. That a bigh Degree of Trituration, or re- 
ducing the Particles: of certain Bolar Earths, 
Clays and ſtony Earths,: to an extreme fineneſs, 
may · gontribute to the Improvement of the Art 
of Pottery. For which dnn Trituration, 
Sifting, Subſidence in Water, and Fe 
might be uſed to advantage 3 
10. That the s of Lime may * im 


of Buildings. Manure 
and Water · works ; by fa due choice of the Ma- 
. terials; and a ſuita lcination 4x. 

11. That ſome conſiderable Uſe and — 


2 might, with proper Skill and Appli- 


cation, be made in the buſineſs of Marca ſites 

and Mundicks; Bodies uſually eſteemed as Re- 

fuſe, and intractable Stuff 4. 
12. That Marcafites; hy attracting the Moi- 


ume df the Air, may be the efficient cauſe of ſub- 


terraneal Fires, hot Springs, 
Mineral Waters, Sc. 
13. That the Matter of Metals: may poſtbly 
lie looſe, immature or unconcocted — certain 
Mineral Matters; ſo as in the Fire to fly away 
wich the Sulphur, or other parts of the Mineral; 
unleſa detained, and brought to Sener per; 
tion either by Nature or Art f 4. | 
14. That Fire may have the ſame: Kite as 
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A 2 Un ert att nige is. „ che,.Ghemical the aus? 
2 — of Waters ; wich vie 7. 
10 l their Natures, their Uſes to the 
Earth, and all Vegetable, Animal and Mine- 
ral Subſtances ; but particularly to m 1 far 
as we can diſcover tem. | 3 
2. By the general name of Water we under-avarer &- 
ſtand an extremely fluid, limpid, inſipid, andfized. 

inodorous Liquor. This Definition is obvisus, 

and taken from the direct Teſtimony of the | 
Senſes 3 but to enquire; Fhiloſophicaliꝝ into the 2 
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Nature of Water, e ſhall find it polleſied of | | 
menen — & . 4 
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That Water is oe in many fld and, to . - 
——— 1 page Bodies. 2 . 4 
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We took a of the hardeſt and: dryeſt count is 1 
3 and diſtilling it in an % Bexes. "MF 

Earthen Retort with Degrees of Fire, obriined e 1 
A very large proportion of Water; en 5 98 | 4 
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76 Loro REE Frrrk. 
4. This Experiment holds true even of the 
oldett Hartſhorn, the d. hardeſt-Woods, 
Earths and pulverized Stones. Whence it ap- 
pears, that Water may lie concealed in ſolid Bo- 
- dies, and mike & ce ent part thortof; as we 
- formerly ſhewed of Air ®. For we do not Aus 
mean, that Water müinuates itſelf into the —— 
fel Pores of Bodies 1 z ns, 
| Leather, Pirchment, Ste 
them in'moilt Weather, _ = — 
in dry: but that it remains permanently _ 
med de an eſſental tz or 4 4 
wid Bodtes; as in Stone or Prick after 
.. Of which we gave 
our liſt Lecturt , where we ſhiw'd thas'Gyp- 
fon wien Water, preſently eofcrered 16:4 ſtony 
Rs | hardneſs. ' | 07 YET 1.43 SW 357: 
«vi we: FL hs -- $4 If any doubt ſhould ariſe, whether: the Li- 
gmuudr obtained from the Bone in our Experiment 
be eruly aqueous 3 we tnight ſhew it to ſatiafaction, 
/ ſopary rating che "Oil, und cutaing all che volatile 
Salt contained therein, to ak Ammoniac; by 
means of ſuffletent e of Spirn of Sea 
Salt; then rectifying cin Lide by repeated Di- 
885 Rtillation, and bringing it over in form of a A 
| lucid, infipid and ine Fhuld . 7 
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gether; whereppan the Water floating 
. external Air, was, by the Coldneſs thus 
ced, condenſed on the outiide of the Glaſs, as the 
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6. It rn that all Vegeta - 


bles, and even the moſt; ſalid Parts'of Agimale} . N — 
naturally conta in a large proportion of aquou n 


Fluid, or actual Water, in their Qompoſition ; and 


that it remains in them unaltered in its own Na. 
ture 3 ſa as, when ſat free, to reſume the ſorm of 


Water, aſtor having been detained, or cireulated 


therein for numerous Years. Whence it ſhould 
— that Water paſſes thro? all Natural Bo. 


42 Song, eicher by Accretian, Growth, 
er mentation, Putrefaction, Di- 


verable again from Vegetables and . 


Wines, Vinegars, and Pitt 


1 ro Expr IL - 
That Wate 7 be collefied 8 the "oP 4s 


w_ Climate. mw 
IN 102 Ve pot lf 
" wiped per 
3 then — to the Water, tua 


A and three quarters of pulverized and ay 
Ammoniac. We now ftirr'd them briſkly ts. 


Balt diſſolred within, and trickled down-in ſmall 


Veins ingo the ſhallow Lal fe underneath 0 


1 it. 
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in the fame manner. 


Bone igto the Receiver upon Diſtillation.” N 
purpo l Vn. yet Is , | 


— — Diſtillation, ec. baing chemically rec 
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78 LscTtuar THz FirTH. - 
The Expe- 8. This Experiment holds in all Climates and 
en Places, of different heights, where it has been 
and a>. tried. Whence, by the Law of Induction, we 
plied. may make it univerſal, till any contradictory 
; Inſtance appears. Thus therefore it may hold in 
the moſt parched Countries and hotteſt Seaſons; 
ſo as to afford an agreeable: method of cooling 
potable Liquors ; and rendring them more re- 
freſhing. For if the containing Glaſs of the 
Salt and Water, be ſet in any Liquor; the Li- 
quor will be cooled thereby, as the Salt diſ- 
ſolves. And if any conſiderable Improvement 
could be made in the contrivance, it might ſerve 
in ſome meaſure to ſupply the thirſty Travellet 
in parched Deſarts; and Sailors with freſh Water 
at Sea; where it has been a practice to hang out 
Fleeces of Wool at the fides of the Ship ov 
night, and to ſqueeze freſh Water out of them 
in the Morning. 5 
_ - © affords us a Method of procuring a Degree of 
freezing Cold, in the hotteſt Countries; at all 
Seaſons of the Tear. For if a quantity of dry 
and pulverized Sal-Ammoniac be ſeparately 
included in one well-cloſed Glaſs ; and a: proper 
quantity of common Water in another; and 
both theſe Glaſſes be put into the firſt Solution, 
whilſt the Salt is diſſolving; both the confined 
Salt and Water will ſoon acquire the fame De- 
gree of Coldneſs, as the firſt Solution: and being 
then taken out, and mix'd together, they will 
form a ſecond Solution much colder than the 
firſt. And thus by repeating the Experiment 
twice or thrice, with freſh: Salt and Water, a 
Degree of freezing Cold may be foon obtained 
in dhe hotteſt Climate, 
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12 2 of Wat. 
: ps S m. 1 11 ee 
i That an ny ker: is naturally contai ned in, 
ater. 


10. 20 9 Wefilled chrer ſeveral Gate with 
Rain-Water, Spring-Water, and Tbamel- 
ater ; and let them ſtand cloſe” covered, for 
ſome days before they were exhibited :. there 
was an earthy Sediment then depoſited in all 
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tains 
Earth. 
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three; but moſt in the Thames Water z\ the 


Sediment whereof was not only larger, but alſo | 


more foul and muddy than in the Rain-Water; 
tho? here alſo it was dirty, perhaps becauſe not 


carefully colle&ed : whereas in the Pump-Water, 
it was white, ſcaly, flaky and ſhining like fine 
Spangles of Talc, 


11. This Experiment alſo is univtrlal, fo br 
a3 it has been tried with Care; and holds vue of 


the Waters of all 8 
particularly in thoſe 
blech an Deny Subſtance may 2 be. Preci- 
pitated by Art, in a conſiderab 
For example, by the dare iron 
Tartar. 
12. Certain 


and all Countries; 


ral contained in Water, has a principal ſhare 
in the growth and increaſe of Vegetables ; all 
the Plants chat thrive in Water, appearing to en- 
large their Bulk, in proportion 'to the earthy 
matter they dra from the Water. Whence 


Vehicle to convey this nutrimental or ſubſtantial 


ed Mineral Waters, from 
"of Sul tal » 


cirefall 
ſhew that the terreſtrial carchully made, and natu- - 


re Elementary Water ſeems but a kind of 


part, and depoſite it inthe Veſſels, through which 


the Water moves, in order to its general enit at 
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1 ug LzcTyas Ihd Fr TR. 
| to exclude the Inſtrumental Efficacy of the two 
rt La Fire A 22 this appear- 
e ce ater, in 
— The of We ming. Venable ang Animal Kingdoms, = 
the conveyance or diſtribution of the alimentary 
Mlatter to all their parts ; it may be proper to 
© conſider its Phyſical Properties 4 which. ocker. 
= Wy ers forts ONE Fl oY 
13 re of its component ares ap- 
pears te be ſmooth and ſpherical, like thoſe of 
. 8 it becomes extremely moving 
unnd penetrating, Thus it readily enters che Pores 
of Woad, Leather, Skins, Chords, Muſical 
—ꝗ—y— gc. and thus it likewiſe becomes capa- 
| ing. and agitating Particles of Matter 
leſt ative than i:(elf, and fo the mare im- 
mediate Phyſical Agent of Fermentation, Putre- 
factlon. Glenn, ic, And thus italfe copyeys 
earthy and ſaline Matters thre' our Filtres of 
Paper, Stona,. We. and aven raiſe ſome propor- 
tion of them in Diſtillations. : if 
14. lets. Particles likewiſe appear to be en- 
nemoly minute, and ſa have s large ſhare af Sur- 
face. Henes Water i admirab _ for 8 
Solvent, or, for readily entring the Pores of Salts; 
and coming into full contact with all tbeir Par- 
ticles. And thus it will peſy Air canner, 
an account of its Moiſture, or lubriceting. 
Power ; whereby ie ſoftens Soon maten. 
| ee , 
 Hladder. And haing thus qualified, it ſaems ex- 
tremely well fitted to enter Dr lie thre the ine 
_ Canals and Veſſels of Plan: fa as t copvey | 
| miritiam, falineorcarthby Farticlaglong with . 
| 5 Ait, and having depalnd them: by tha. Ways 
n the 
| © - Individuols, it ar lengiicpurſſjes into cho open 
— in e to be there 1 — ä 
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fined for freſh ſervice, © Ac the ſame Kind: of 

ce it 8 in Ani Bodies. 
. ence we may em the Beal reuſon Ther of 85- 
why River-water is CESS than "oe — 
Ver, on account of itt containing 2 
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| , pp 
ſame is to be underſtood of other Rivers "itt ny 
Poeten as the Ganges, the hedges; Te 
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45 0 8 four Outices of 'pure-cold The 4. 

and diſſolved thertin as a 
Rees Salt, reduced to Powder, 25 1 1 Fane. 
0 08 Salt a c rs 


+ ny Sip — 
00 which lor, ws —4 the —.— of 
the e . 
mon Salt, degree of then 2 | 
in the Atmo To this ſaturated Solution 
Sea-Salt, we added about two Scruples Supe of 
pulverized Nitre; and found that ĩt was & ay 
there eng OT 
che Water. ne 8 n+ þ In 
racrievlay i fer 
the — 3 of Wael different in 
: | 1 n * 
— —— en — — Ee Au 
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al Solvent 4, 


dies which it will not cul 
erroneous*Notion-of; & general. 
in Water, the Baar 1 into 1 


| hasi in * meafure.cither been ſtopped, or per- 


"= Mrhe limited Power wich Water has, of 

diſſolving common Salt, appears remarkably in 

La pps which we. ſes, by e 

_—_ 9 75 e f 5 | 
n aas Hear, conkide 


| Bs Ic fuch Sake 3. or, wich an 
an more; vl V 


harge is alwa limited bz 
— Wy 5 4 
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ur pag ops ks mm 775 
ep be 0 common Salt lee 


ar 37919hit;: 21 7510 77 i Izv 2 1. 47% 07M Kri- 
in a r hereafter, Leck. VI. Exp. I. hs 

$ Stones, fetal GEE: Gems, Amber,” Shells, Cora, - 
Cloth, t gee hereufter Tac. — 4 


"fo 
HE Mineral | aer, lately publiſhed, e 


e eee 2-3 


8 it may ſtill 28 
ſome quantity of another Salt. And how far 
this Power may extend, as tõ the m̃attets at the 
ſame time difivableia Water, has not been hie: 
n comedy or pol H Tor, 7 
20. Nor is the Method wherein different Salui 
range themſelves in the ſatne Water, preciſely: de- 
N That they do not intermix, ſo ag in 
* paw. co-entangle and. gonſdund their Parti. 
one another, Afiptars' from Cryſtal- 
— For b War try —4 
t e ſame ater ; the 
be made to ſhoot ſeparately out of daga, 
repeated Evaporation” and Coyftaliitarion te ea 
in ita on natural form . figure; or * 
and unmixed . with the reſt. Bur the 1 ne 
Water as a Solvent; will again con 8 
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Waeer, decanted from its natural Sediment 

on ah into a bellied: Glaſs, wich a long” | 

then marked: the part” of 'the! Brem 

wh the Water roſe, ang ſet It in the = 
— — — we | ORE 
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84 Lecture VHS FIB. g 
ſmall/quandity of dry and 9488 damen Nat. 
ter behind“ 1005 
22. This Experiment requires 2 Farcher} and 
much mor exact proſecution, We ſee it reſolves 
2 Water into three diſtin, and, to appearance; 
1 different Parts ; viz. (I.) Air, (2:) Elementary 
; Water, and (3.) Earth. The truth of this A- 
nalyſis ſeems confirmed by other Experiments. 
For Water by boiling, k alſo deprived of the Air 
it naturally contains. And ſo it 9 is oy 
ſtrong PROSE ; the Ice being thus, b | 
made-leſs po tee? of ĩts Anois: 
And Water: 19 upon thawing 1 7 A a | quan- 
ty, of earthy Sediment behin1, neither 
this Experiment of freezing and 3 2 the 
fe. dillilbation of Water, has been carried ſo far 
_ a$toſhaw; wich certainty, whether any, and what 
Proportion of the Water, is thus wally. con- 
vertible into Earth; or whether a quantity of 
earthy Matter, before diffolved or finely diſperſed | 
in che Water, is thus only a a or col- 
lected together, and leſt l. in a dry, ſolid, 
or earthy form, upon Evaporation. "7 
23. The determination hereof is of conſequence 
* to Phy ſicks: The Circumſtances that tend to in- 
* Ne Experiment by Diſtiation, are, (1.) 
ö The the 1 thy a 1 ee ech its 
3 quantity. in the Operation; ing to 
l the ſides of the Veſſels emplo aged every time 3 
* and ſome tranſuding chro the Laing. Whence | 
the account is defrauded; And (2.) chat in'franſ- 
yaling che Liquor, it every time licks apr 
D & naturally. contained in the Atmoſphere 
dt The lade time loſes particles of Wa ch 
2 os . off * on Air ; whence upon nu- 
repe up gs ng A: large | 
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| goodneſs of Waters b. < cee and 5 1 
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trom the Duſt of the mers 5 
24, The Experiment by Conſe tt Jes 
attended with fewer difficulties; and Ak 
_ be brought to determine the of 
exception; by-uſing "a Circle of Fe 
Thawings, alternately repeated, with care to ſe⸗ 
parate the Earth each time. 
2g. What we here term Epen Witer, i 
the pure aqueous part, which comes over in Di 
Rillation 3” and commonly called by the nate of 
diſtilled Water. This diſtilled Water is found 
lighter and purer than che natural; provided it 
acquire no foulneſs, ot heterogeneous parts in we 
Operatien. And tis 6bſervable; that if the Oper 
tion were to be ſtopped in the middle, e 
Water remains behind; than what came over. 
Whence in all cutioas Chemical and CBconomi- 
— Wy the Water emp — ſhould*® of Tine ' 
pre. uy) — in taking or in- 
e Tea, Coffee, AS W 
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256. By means of the Inſtrument called rhe Commen 
Hydroſtatical Baſlance; we took the i Gra- po. 
0 Bae ide ,and dirat 3 Judged 1 

its 
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28 the preſent Method requires the uſe 
fa e I and A gia 5 nc, de- 
gre Accuracy and Attention, other more expe- 
A Loud nbt more. exact Trials have been in- 


e by a the uſe of Water-poijes 
. 1 ae uments of el. Glaſs, Ge. made 
hollow Welle, ſo as ta flo of lower, in 


Water, I dhe ee avity thereof is 
morſe Fig 9815 thei Inſtr Inſtruments being gradua- 

d by Lines an the Stem; they rea- 
8 bas 10 the Eye, the difference. betwint 'the 


cihc 17 lgrat: of an 11 aters propoſed ; 
' Not with the utmolt.« 

29, Tb foundation af both. Experiments is 
this > thax; the Bodies diſſoly d or kck'd vp by 
Water, In. Mr . e ie Cavergs, 05 Juper- 
ficial Parts of ate generally eithes ſa- 
k th: 5 0 Tg bat more ponderous 

pyre;,V 
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ated with them and 
r ylzs, 7 9 ng 1 
3766 ſaline or earthy 1 atters are required: 
5 n are nt ãn t e kg 
ce of common 
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| 12 and Soſt, and accbrdin 5 are 1 ore diffe- 
; UOperat DS... 0 15 Aer IS 7 
Wh EX se certain | nctures, freeing K 
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for ing of Steel); the making of Arti. 

8 f *Malt-Liquors- amended-fof 
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* Mite of xorreftris! Matter; intl accordingly 
come ſofter Ay long ſtandling or by a ſmall ad- 
dltidn of Sak bf Tartar.; botk which tend to 
pre cipitate the terreſtrial Subſtance-oue: of * 
05 5 Sfichberr tei nN ss ä 
-10 a, Ferrum VU... Artie 


egen — vi a l . . 
3 K. Tel halt rain We- Gl 3 
Pyrnun ter; we added) a Dum E "the le 

| Seer Vialers whereby” a 
hs eech (4) Toa" likequanity of 
ſame Water, added a fe, Grins of ſoraped 
Sus Rnd 192 n Coldur 
preſent! y p 1 * 8 a quan- 
Fry of th6im Witte x and afl pr kr Hon 
:Subſtaate wak left-behind;: my | 
Kt a Glaꝶ of che ame Water eold in le Re- 
ceiver of the RA Pump ; ad found, __ 
— 8 Au, chat the Water ſpark- 
vielentlyJaod diſcharged a numerous quũnt 
'Bubbles, at itò Surface like what 


34. Ts . che cases ef 
. Ohally ö ily; and not of Mineral Vu. 
5 Waters in general ure 
ment All thoſe een any Mediefal Virtues, | 
beſides thoſe of common Waiter,” is found; Theſe 
Mineral Waters are of varidus kinds we may 
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1857/The.more/uſcfulapd commodious” Addi” 
tions for examining theſe three kinds-of:Mineral 
Waters, are, Gals, Syrup e Vielety, and Oil.of 
= r deliquium. ig ord 
r ſmall ptaportion 
ie or diſſolved — as having the pro- 
perty of immediately ſtrił ing a purple, or black 
Colour in all Waters. fu where ang Aueh ſub · 
ſtance is lodge... 94 
37. Syrup Violets i inthe ſame manner 5 
s any ſmall predominancy of an Acid or _=_ | 
i therein; by "cha Ae pre . 8 red, if 
an Acid 3 and green, if 
38. Oil — ver — 
dom of y Matter. leſs. capable of di 
ia — * that Salt; by; 8 1 
* Matter, in ſorm of a white —_—— to ud 
bottom of the containing Glaſa, where it collects, 
and appears like fable white Poder. 
239. Theſe particular may be ſhewn. —.— 
ved 9 by adding to pure Water a 
f a; known Acid, Alkali, tee Iron 
and ſubtile Earth, R Sediment of an 
earthy Water ;- applying the 2 of Violet 
Galls, and Que Taxtar reſpectivel 7. 


— — and if. this does not alter is 
colour: but continues its full natural hlueneſs ; the 


Water is neither Acid nor Alkaline. If. Calls do 


not turn the Water black, it is not Irony. or Vi- 
triolic 3 and if Oil of TLartar does not pre 
—— > es * holds,no onſidera- 
e proportion o earthy, Matter. Nat. | 
41. The preſent Set of Experiment js capa- X 
ble of f greatenlargement . by means f many o. | 
2 itions, capable of cauſing a change of 
9 a Ow hs ; TO 
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are impregnated with matters of certain kj 
T us a Solution of Silver, by cauſing a thi £ 
or light precipitation; diſcovers a minute „ 
tion of Sea Salt contain: d in Waters. And tl 
is ſcarce a Salt on Earth, or a Mineral, hitherto 
- known, but the induſtry of the Chemiſts has 
found ways of diſcovering, if ix be N . | 
any common ot Mineral Water; eſpecially, if 
ths we add the uſe of Eva poration, SO 
bringing the ſolid Contents ＋ ſuch Waters to 
dry For Form. So that if this whole affair were. 
be properly conducted „ ve apprehend it might 
a ſhort time terminate in a certain diſcover -of 
the Contents oo all the Moen] 9 7 2 "rhe 
m; to t advantage of or 
Iu and a. cone Improvement in . 
. 
ing 0 2 
ED ce and. U r Waters, . ty ky [2 = oth! 
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Ader Mineral Waters are imitable Fa 4. 


d We rook rt, of the li gen and endes 
f W r we cou 98 procure, an Ne ter iond- - 
2255 irty Drops of A tk Solution of Iron ated... 8 


lich Spirit ESI m or more of 
Dow's 


ar4ari per delig and t hirty, 
"forty 105 e 21 Vicia 2 0 TY 
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of 15 925 5 Tartar wight 
now ether; and 
laſs for taſtir 4 68 which, 2 
—1 — remark is reſemble P 
alen. | | 
43. KN e bat 3 
maz afford us a general Rule, for imitating any 
Mineral Water propoſed. Tube Rule ib, by a 
prope NEAT] nd: 1 . | 
* 4 | 5 ater, 
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a Witer, Tyaporativn; the addition” of 
| Kee HS Oe. as abox · mentioned N 
Harp praportions ; then, b means 


+, 'to cothfoſe ou Mixture. 

Thus, | for example, de leatn, - by 4 Fo 
Anal, that t the e ene or diffetent conſti- 

5 Parts of yringht- Water 4, 6:4 à ſubtile 


* qlicvus Fluid, 29805 e 1550 and a predomi- 
rg Jing Ala! all; join a too het into one Brisk, 


ien! 


agent, 'ſpi itu Water d upon this "Ani. 
Tyfis” ba? "Pte 1 N dr Was founded ; 
Which if the propotrions be” 0 bit, the Arte 
en Porno Water, wills "rele 
nd” produce” Ra, e 

19 1 0 5 pe 9 5 wy 35 
* mitation of this pit a 
f Ne is by much Knol 


ybeate 
and ma perhaps be rendred cho pa 1 I 
"Read er be uſing * Solution of 1 175050 Spire - 
Salt; the pureſt — Water be 805 in a 
cloſe Veſſel, with a ſmall pro potion of Okre, 
 foft-liton'Ore:'46 or Pyrit mer une fred 'of the Pro- 
3 cs e as qhovs ſer go ſet powny 


Imitation of the cbm 9 
Waters s facil 3. 4 Ter b 


F. a three 
wt WY it of, ue 


i 1 8 6 


175 
wget 2 f 170 other 1 e 7 
ad a n mann N we 


77 


; - 2 6 » 


"FO «a td ide 'Y W 
A * 2 »Y A ** 
„ * - 


| Df ro 


©1466 Abd "OR little ſarther 
A pplication ve apprehond, that tbeſe l 
might be brought . to a great degree 
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tended. 
ol Perfec> 
tion 31: ſo as to render 'the / roable and. charge uf 


importing foreign Waters, or to drink 
dem abroad, ins manner used,, 
But the Imitation bf the Alterative- Waters, 

doch bs thoſe! of Bath, Buckſion, Hit; Se. hat 
| hitherto: ſcarce been not en be 
rationally, for want of their ive juſt. Ana- 


Home . Ng Imictrions ſhould ahreys | 


Mi. 97-16 digen 

122 AI 4.5 7 17 {Ot 5.0 pq ig 
tee wit Seen edi 19th 
17 85 * amn %o mien 217). it; nen ie 
20 We. tank: ſeeo;! (10 that Water! ix natu⸗ 
rally contained in ſome of the nnd Har- 
deſt Bodies 1 und in the dryeſd Air: (B. ) chat 
itſelf naturally 5 — Air, and and hn earthy 

——y 0208 Aae paaren tent g 
ä olvin . aritbi leſs-of 2 5 
baveres þ (4) that 1 — "gn ofics/patity 
and) wholeſomeneſs! is „ >(52o'than: the 
Ingredients of a\Mineva hi muy be diſes- 
vered by Chemical — tonnd- (G.) that 
Mineral Water are imitable hy Artz Irbm ſuch 
-- Diſcovery” dog A Sent bak op 3 TION 
1 8Þ Water is of iaſinibe ue ins 

both ul Nature and Art; W withodt'” it there | 
could be no Generation; Nutrition arafkvecretion 5 


rformed in all the Vegetablei;Miaawah 
Marine and At 2'FheBlood 
could not flow'in the Veins, the Sap in the Veſſels 


of 7 
crete and grow together: withaut Water. Tis 
this — n mung of dus Mood our 
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Drinle and our Aliment. There could be no 
Corruptidn, Fermentation or Diſſolution: carried 
on without it. No Brewing, no Diſtilling. no 
Wines, do Vinegars, no Spirits, made without it T. 

3. That we meet wich Water under an infi- 
nite variety of Forms; and in an infinite variety 
of Bodies; as that of Air, Vapour, Clouds, 
Snow Hail, Ice, Sap, Wines, Blood, Fleſh, 
Bone, Horn, Stone, c. through all which it 


ſcems ſto paſs unaltered, as an Agent —— 


ment, di 


keeps it ſuid ; 2 quantity of Hir, and a 
of Each Whbence itean be d wo 


u * 4 Mineral Life, / where NO: grea 
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ſuffera no alteration. by re · action; but 

remains capable of reſuming the fotm of Water 
again, upon occafion ſ. In which reſpect it greatly 
reſembles that qther Protens Quickſilver, which we 
meet with in the form of Fumes, Clouds, Sub- 


 limartes; Preeipitate, '&c.' from which it way be 


redudedto running Mercury again n Nong ere 
4. That Water, in iti oun denmon State, ap- 
Pears tonſbe a combination of all the Elements 
together / as cuntaining a quantity of Fire, which. 
tity 
that 
to the Senſes, ſhould 
ſuffice for ? in ſome Caſes, | where little 
Earth ig wanted; eee Animal and 
t. degree of Nuvi- 
ment is required. And —— it proves a Giuas 
o A ment to ſome Bodies, and a Solvent to 


Water alone, as it a 


others. Thus it conſolidates — Plaiſter of 


Porit, Sone Bone, Ac. but diſſolves Salts; 
and ſubtile c Karths approaching to Salts, and 
deoomes the Inſtrumental Cauſe of their Action hf. 
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5. That Water conveys Nevin 1 
ts faxed and ſolid ne cated 1 "ME 


tables; where having | depo 
Flyid pe into the' 72 270 


gives 1 d 55 ſical Cauſe of the dampnefs a C | 


un holeſomenefs of woody Countries; "as 
remarkably find in America. For all de Veg 


tables act after the manner of Forcing: Pum zand | 


continually draw in lar 
their Roots, and diſc it at their Leaves: Wpie 
intimateg a method gf collecting Water in 
Countries; and again, of making Salt · Water ele 


quantities of Water at. 
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6. That the Water in paſſing chro* eo de 


after having depoſited' its mot rerreftrial 
45 vers i off pure, but imp 15 
with the finer E 


avia, or more ſubtile Particles 
of the Vegetable; thus making an ee d 15 


round every Plant, i Nature, odo- 


riferous ot otherwiſe.” us with a 
Rule ſor procuring the odors Wars of 
Vegetables by Diſtillation F.. k. 


7. That the Particles not fine enough to go off 


thus along with the Water, are left behind upon 
the Surface of the Leaves, and Flowers of Plants; 
being now thickned or ſtrained from their moi- 
ter parts, and remaining in the form of Honey, 


Manna, Gums, Balſams, c. according to the 
Nature of the Vegetable x. And hence appears 
the Phyſical Cauſe of Plants proving more odori- 


ferous and ſweet, when the Weather is both warm | | 


ans mou immediately after a Summer Shower. 
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mon Elements, Fire, Air, Earth, L and 
to Mernftruem TY which on 
Natural Philoſophy, and 
of Chemiſtry. 
d all thoſe B- Mer/fre- 
— are Ca. ans what. 


y Mienſtruiems w. unde 
1. hich, 7 or (oben 


Pable W inter their fmaſl par 
PG pa ofd Bodie | 4 
chem ſübtüx, and form a new uniform Dun. 


of the Wo. 

"2. Hence, ſolid ade as Aude Fiel ure ils ans | 
yy, of becoming Menſtruums; when their Fleid. 
Hares are ſubeily ad ſa as do ruceive others | 
. uniformly between chem: vbethet tie ſubtile «+ 44%y | 


55 Ion an oint interpofſtion of «LA 64 \v* 
by3 ulion, | Ne Ne '6f che Ike. 6 Soft Ain 

# Thus when ry Metals, 1 0 8 cen w The Ds 
UKs hers: many in their ſubtile parts bet 4 4 


each other, "ha Unite inte ane wriiform T0 
e, 35 th e ome Menftroums'td each other | 


And ſo when common Solptivr and common | | 
fo pw are barely rubb 'rogettien,” — etre 
Maſs becomes every way | 


omiforen, and finiler 3 
the Sulphur proves a Menſtruum to the Mercury, 


eue a Menno to "_ Sulphur ; 
Ape bes 
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tze other. So when 


r= mon Elements we have con 
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* form that -black uniform Ford called 


1 n app Flicable to both the Bodies 
onen e thoke as much a Menſtruum as 
4 ater diſſolves Sugar, it 
may as juſtly be aid, that the Sugar diſſolves 
the Water; tho' Cuſtom, and the common 

Forms of Speech, Which have little regard to quſt 
4 and philoſophical Notions, do not authorize the 


Mon. 
And hence it may r, that the. - 
qa thee he gry 
Lectures, are in a proper ſenſe, the Menſttums ef 
Nature ; which 8 employs for producing her 
ordinary effects. For Fire mixes uniformly a- 
mong ee divides their parts ſo does Air, 
Water and Elementary Earth, as we have all a- 
Im ſhewn, We ſuppoſe it will not, therefore, 
appear foreign, but directly conducive to our pur- 
pole, to have beſtow'd, a _ZeFure upon each of 
theſe Elements, by way of Foundation to our 
OCourſe; as theſe are not only the principal A 


RY 1 Nature, but are alſo concerned i in ferry 


of the Z. J; 


_ __— Ope ration. | * 
, The . — Bufineſs will be to ſhew, (i )the 


difloiving Powers of Water, i K different 


1 Bodies. (2.) The fame of Alcohol. (3) The Thi 


.- ſame of Oil. (4.) The ſame of unlik 


i 9 * „ee (.) The ſame of Quickſilver, (6) Tbe 
_— ſame of the common M enſtruyms, 2 005 
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8. We took three fimilar and Gail Glaſſes, th 
each containing two Ounces of the ſame: Kind 2 He, 
of Water, cold; and put into the firſt a certain a © « 
2 quantity of Epſom Salt, viz. two Ounces, Men- 

teſt part whereof was ſoon diſſolved. We ſtruum. 
— into the ſecond a certain weighed quantity 
of dry and pulverized common Salt, viz. five 
Drachms; which likewiſe ſoon diſſolved, almoſt 
entirely. And into the third. we put a certain 
weighed quantity, viz. eight Grains of fine ly pul- 


veried Cream of Tartar; ſcarce any part where- 


of appeared to diſſolve in the cold. We ſet all 
the Mattes in Balneo Marie; till the Water of 
the Balneum boiled, and then obſerved that more . 


| of each Salt was taken up reſpective! y. * 
9. It might be proper, for the Aicher fry The Erpe- 


provement of Chemiſtry and Natural Philoſophy 2 42 


to form à Table of the Time and Quantity 
herd all the known Salts are diſſolvable in 
Water. | Epſom Salt, we ſee, preſently diſſolves 
in about an equal Quantity of Water; common 
Salt diſſolves in abour four times; Nitre m 
bout five or fix times ; and Salt of Tartar in a: 


bout twite its own quantity of Water: bur Cream 2 = RS 


| Den requires twenty times its o — 
en 9 it; — £43991 
10% Sache Table, reg ed, e 
eaſe the trouble of — by ſhewit 
at once, heut future trial or (loſs of time; + 
hom much Water each Salt required tb diffolve 
it, for Clarificatiod, Filtration, or Cryſtallization. 
11. It would likewiſe ſupply us with a ready 


Fepanated from that Sql, 
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of Salts, by ſhewing which would ſhoot out of 
the Mixture firſt upon Cryſtallization, For the 
Passer is, that the Salt which requires. tbe largeſt 
rtion. of Water. to diſſolve it, will ſhoot the 
175 Py And thus Nitre, requiring a larger pro- 

it portion of Water to diſſolve it han common 
_ " Salt: does; Nitre, by 222 is totally 
25 in the ordinary Re- 
U of Nitre. ualeſs this: were to 
58 the Aqua- Fortis prepared from. Nitre, 
would prove a kind of Aua Rægia; and inſtead 
of. ciflolving Silver, diſſolve Gold: For Apua- 


| - Regia, is made from a Mixture of Nitre and Sn 


Salt, or Sal mnp⁰ν. which, conta ins dase 
1 a of Sea-Saly,*. 

14. 0p — Table wight alſo.dire&- us 10 
a ready and commodious Method: of ſeparating 
two Salts, without waiting for Cryſtallizatroh, 
Thus ſuppoſe Tartar of Vuriol were mixed'with 
. Epſom Salt; if Water be poured upon the Mix- 


ture, it will preſently drink in the Eeſom — 


2 | and leave, the Tartar ef Hurioi untouched; ſo 
whereas Turtar of Vitrio/ diſſol ves ſſiomly — 


eee 43. If the phyſfieal Reason . 


"A to be decanted clear itz — Sec 
Sul ea plemtifully diflobres in:cold Wares 


ringly in the ſame. And the fe i to-be. 
flood of. other Mizrures;of Seite 99 


one Salt more readily diſſolves in Water than ano- 
ther, we recommend it to, farther Examination, 
vrhether all Salts do nat diſſalye in Water with 
-1h 2 or leſs Facility, x. greater oc leſs 
roportion, according contain more or 
- Yoſp, of a groſa, unctuous Subſtance, upſuita ble 
co the Nature, or Fineneſs and /Lubricity af 
1 e in n Tue comparing of 
Rh | 1 l Dea [ _ 
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Epfoth Salt, Sal of Tarmp,. common Salt, Sri 
wah Nicre, d Tartar, Ac. ſeem ta 
eta re. chan jecquees) 

14. Virriols, being a Species of Salts, 1 
alſo become ſoluble in Water. But pure Water 
has not the power of diſſolving Metals, unleſs 
they are neduced. ta 2. Saline og Vitriolic 
Form: Nor does Water a& as a Menſtruum . 
du Oils, Roſtos, Amber, Sulphur, Sr. W 
its, pamer, 45 a Graft Salvent, is bmiced®::. 
fon Sala, it ſammns the, 
and; win the: alſiſtance 


it will difblve 1 "urpentine; and by means 
N vill dale Cha, Farths, and 


Metals. 
5 Ware, e i dif: 
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hence it ſhould ſcem as if Heat was 
in (Aula of the Powers: 

ut on. the other hand, Seng an Experl+ 
 mhezcin che Power of Water, as a Men- 
#1; doceeaſes; as 
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what, is a Liquor obtain'd from 
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ning into Error: and prevent our concluding 
3 from too few Experiments: Which has 


y prejudiced ves wh wt wm, que! Phi- | 


rey. x cel 
8 ee U. 
* The difſolving Power of Abe, 


27. We took: an/Ounce of Alcobel, 206 


without any 
of Fluidity, or Tranſparency. 


TELE poured in a lange proportion of fair Water, which 


Acabol, cauſed it to let go the Camphire ; that 


ol the Mixture. 
Alcohol - 18. Alcabol, or highly: 


Fermentation, Diſtillation, and. Rectiſication . 


It appears related to Oil, becauſe totally inflam- 
mable ; and when carefully examined, to be the 
eſſential Oil of the Vegetable, intimately broke 


and ground: in, among the Particles of Water; 


ſo 8 to form one uniform eee ſe⸗ | 


Pale: aga in into diffetent parts . 
119. We learn, by the preſent Experiment; 

that. it has the 
weight of c which when duly 


exami - 


ned, appears to bea particular kind of volatile, 
ated intò à white and ſolid 


or eſſential Oil, coagul 
Subſtance f. And as. ſuch an Oil, ir is hers 


; 8 plentifully diſſolved i in Alcobol. BOS no 
- Its Uſes, 8 This Alcohol! is a capital Menfriurs in 


. fitted to diſſolve Roſins, as welt - 


At. 1 24 as 
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Zetel. greg added to it an Ounce of ſolid Camphirez all 


9 which it nearly diſſolved, in a very ſhort time, 
| bullition, or apparent Alteration 
We: afterwards 


weakening the: Solution, and uniting with the 


now all roſe white, ſolid and perfect, 70 che top ; 


re&tified Spirit of Wine, 
vegetable Subjects, by 


power of diſſolving about it on 


; 
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Of Menftruum. 
as Oils. Tho? it does not thus mix inextrĩcably 
with either, but leaves them ſeparable again by. 


the bare addition of Water, Which it diſſolves 


more readily than either Oil or Roſin; and 


therefore lets them go to join with this, accord - 


101 


ing to the Law of Precipitation. For whenever NS. 


one * Body bas diſſolved another; and a third be ad- 
ded to the Solution; which third bas a greater re- 
lation to either of the former, than they baue to each 


other; their Union is ſeparated, and thy third Body 


d;ſſalved inſtead of the firſt or en ; one of which. 


is now at liberty to riſe; or fall to the bottom, ac | 


cording to its ſpecific Gravity: as we ſaw remark- 


ably in the preſent Exper iment, where the Cam- 
— diſſolved in the Spirit of Wine, was ſoon 


made to float upon the Surface, by the addition. 
of Water, which has a greater Appetite of Union, 


or Relation, to Spirit of Wine; than that Spirit 


has to Camphire. And the phyſical Reaſon 


hereof may appear from what was juſt now ſaidof | 


the Compolition of this Spirit; or its being an 
intimate Mixture of Water and volatile Oil “. 
21. Hence Alcobol is an intermediate Sub. 
N betwixt Oil and Water, and related to 
both, tho? participating more of Water than'of 
: And accofding to theſe Relations, its Ac- 
tion as a Menſtruum may, we N be 8 


| perly explained. 


=; Eb means of db Missen that the 5 


T inctures of Myrrb, Gum Lat; Guaiacum, molt 


of the Varniſhes, and many medicinal Tinctures, 


Elixirs, and Solutions are prepared: Tho? for 


theſe; purpoſes it uſually requires to be acuated 
bufiticls 


with, Salt of Tartar, But our preſent” 


ð rather to conſider the power of ſimple M. 
Sruums, than of ſuch as are mixed ; which were 


0 e ges Neg. and would lead us too far ſor 
#93 4] 0 Y BEL; 41 2 H 3 414 222 42 the l 
1 ” y q xz. Y * : | 1 

* . 
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| tende. 
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The Expe- 


| = Lo Kiould be earneſthy 


e aA. 


the, profine, Tho' the Diſcovery of 
et inngcent Adenfiruums,. by means — 2 
recommended to the 
Diligence of every Chemiſt, as that rate: 


pep of) numerdus Arts Ne" 


Exerazminr II. 
That Oi will intimately aha La 


23. We put two Ouneesvf crude Lead intoren- 
Iran 8 and added thereto twelve Qunces of 

Jil-Olive, chen fet chem over a clear Fire 3 the 
Lead evidently melted before the Oil began to 
boil, and at length the Lead diſappeared, dr 
united and became one with the Oil. 
the Operation at any time, vr could ra 
n how much of the Lead was diſſolveil 
the Oil both hy the increafed Confiſtener of tle 
Oil, and the Dim inution of the Lead. 

24. The faite Expert hold the of: 


nimmt er- Tin: and in:a Mixture of Tin and Lead. How 


far it is 


applicable to the '6ther Metals, has not 


been hitherto ſatisfactorily tried. Some have 


ſuppoſed that Oil will iflolve © and Iron: 
„„ eee whether the 
effect he nat here owing to an 23305 douceakd 


in' t. Oil; for it ĩs the | 
to diflolve theſe Metals. This has been'obſerved,' | 


— Lan, be added in the :bo 
becomes ſtill. mere proper for this 


Property of Acids 


that if Oil be well boiled, $0 get out its aqueous 
Parts, it is the better By ro preſerve Utenſili 
Iron, Braſs, or Copper, from Ruft. Whence 
Marron is M 19g nay this purpoſe, chan 
wir Fats or Oſle, more ſ 

eee And if à little Ceruſe, ur 


2 


ic.is the Property of Geruſe, and Ki, to 


nk up Acids z and therefore it — be hence 


0 r n e 
at _ 1 6 
bs 1 $3.» 


to harbour a- 


1 
Bot. 


/ 


of Menfruums. f 
Were that ſome acid Porch nacurally con- 


tained. in Oils, are the cauſe of their fülle or 
2155 the 18 Braſs, or Copper, whereon 


h Oils ar 
"a6. The oaks” of Subſtance, obtained Its Uſes 
in the preſent Experiment, being taken from the 
Fire at different times of the Operation, makes 
either a Balſam, a Cement, or a Plaiſter ; fit 
for various Uſes, As a Balſam, and a Plaiſter, 
it is ſefviceable in Chirurgery. Asa Cernent, 
it is exellent in Water-Pipes 3 and being laid 
= n hot. N ork, or the like, fits it for 
7 2 Water. 12 allo ſerves to hold crack'd 
e z Ly that oy ſhall be as firm in 
„as in the ſound res... 
a more bine Uſe of che Experi- 
1 wo ſhew che 125 Affigity, which the ſoft 
I el ils, fy Wye rium, bas wh, 


| ies of Metals; a 

iffolve, bi it d 
2 7 e 15 = 
er the Eye would never 


en Ex periment als. 50 * 


he Doctru Sol ers 3. or the 
metalline Matter, 


leſs . ree of Heat ho th Metal Pope 
be 0 c nhl 01 0 hol 
Oi or 


bing bs Fen: 
he runnit J wo; $1. ſee B 
=o 5 and Th "mer the Plu 


od ape 


9%; v as the Tinman be 
e 5 1 the Me- 
and in LF  meakur 


at will run with Is RY 
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LSCTU IE TAE SIXT E. 
being an extenſive Obſervation in the Buſineſs of 
Metals, and more particularly in the ſublimer 
Metallurgy; where certain Expreſſions uſed of 
the Sulpbur of Metals, may be underſtood to ad- 
'*- Vantage, by taking them to mean an actual in- 


t 


= 


flammable Subſtance, or Oil. 
_ Exexnurnt IV, 


. 5 . a | &$ MI» t i nes FR 
That innocent and unlikely Subjefts may afford ppw: 


Bread - 29. We took two Pounds of common brown 
diftilled. Bread, cut into ſmall Pieces, and put it into a 
Glaſs Retort. We placed the Retort in a Sand- 

Heat, apd luting on a Receiver, diſtilled with 

a moderate Fire, ſo long as any aqueous Liquor 

came over; and at length ſuffering all to cool, 

we took off the Receiver, and by the Filtre ſe- 

. parated the Liquor obtained, to clear it of its 
Dil. This Liquor was afterwards rectified from 

its Phlegm in Balneo Mariæ, and afterwards in a 

Sand- Heat diſtilled over again, ſo as to obtain 

a moderately ſtrong, acid, and limpid Liquor, 
under the name of the rectified Spirit of Bread. 

Uſes of the 30. In this manner, we obtain from common 
Experi- Bread, a large proportion of an aqueous Liquor, 
Mex mixed with acid parts, fo as to be capable of ex- 
tracting the red Colour out of Coral, or even 

_ Garnets. But to procure this Liquor in its greateſt 

— Streng th and Perfection, we ſhould make uſe of 
Rye-Bread, or ſome of the coarſer forts. 

1, The Experiment being duly proſecuted, 


$ & 


affords us the Analyſis of Bread ;” a Subſtance 


©, +... , » Capable of tectviting and forming all the ſolid 


. 
JEST. +. 4% 
«$5 FLY 3 
3® 
. 


. 
LIT #; 
= HI 7 

* 


Parts of gur Bodies. And no wonder, fince it 


— 


5 vat) 12500) contains early the fame Principles As. animal 


Matters. For Blood, Fleſh, or Bone, upon their 
©" "Analyfis, reſolve into Water, Oil, volatile Salt, 


"—_ 


0 eee 


Euch! the whole, by Decocion, IE 


a kind of mucilaginous, or gelatinous Subſtance 
with Water. Accordingly, Bread boils with 
Water into a gelatinous or mucilaginous Sub- 

ſtance; and when diſtilled, reſolves into Water, 
an acid Spirit, Oil, and Earth. The principal 
Difference betwixt them is, that Bread affords a 
volatile Acid by Diſtillation; as Fleſh, or Blood, 
affords a volatile Alkali. Whence i it ſhould ſeem, .. 
that there is in the Body a certain power of 


1 


changing the matter of an Acid into that of 2 


Allali . 
preſent Experiment, we could wiſh it repeated 


with ſach Bread, as contains no Sea - Salt; which 


is a common Ingredient in the uſual kinds of 
Bread. For Sea - Salt affords a conſiderable pro- 


portion of acid Spirit upon Diſtillation, and this 
2 yy" have a great ſhare in diſſolving the 


poſed to * diſſolved by the Spirit of 
the — 9 1550 however that matter may prove, 


the Experiment ſhews a powerful Menſiruum is 
obtainable from an innocent and unlikely Sub- 


32. To gain a levies Ioformation from the Exvende? 


And the ſame has been found to bold of 


many other Preparations ; as Wine-Vinegar, . 


tartarized Tartar, Fc. Whence the like Experi- 
ments ſhould be tried upon other common Sub- 
jects ſuch as the Yolk and White of Eggs; 
RNennet, Curd, Whey, Milk, Butter-Milk, Cheele, 
Dine, Sc. in order to diſcover whether: ſervice- 
able or a might not be an "RI 


e | 1 V. N 
a we „ Quichfioer diſftots Meal, 


; 33. We melted two Ounces of clean Lead 1785 


an Iron Ladle, and heated the ſame quantity of 
Quick- 


2 . A War: N 


* eee dee eV. 


ati 
Lead. 


oa E hs FR” 
9 . 5 
* 


32 106 ene nn bern. 


zickfilver- in — Lad, e 
begun vo fame; poured t 
ex jt the Lend, and ſtirred them both roge- 
ther wich an Iron Rod; chen letting them coal, 
een hatddhs; homogeheous Maſs; 
a part of which being ground with more freſh 


er N and intimately mixed Were 


The _ 0 This Experiment ſuoreeds with all the 
riment ex- Metals, except Iron; which therefore appears 
wah of a leſs mercurial nature than the reſt. The 
| . Operation itſelf is called Amalgamation; that. is, 
| _ the intimate mixing of a Metal with Quickſilyer. 
It is the Foundation of Gilding and Silvering, 

For an Amalgam of Gold being rubbed upon a 
well-poliſhed Place of pure Silyer ; and the Plate 


_ afterwards « to fuch a Degree of Heat, as 
will eva che Quickſilver of the Amalgam; 
the Plate is thus lefe il. The Caſe is the ſame 
hen s to be ſilver d. And thus Gold 


or Silver, is uniformly diffuſed through the Body 
of the —— a ſingle Grain of 
Gold, Silver, Lead, or Copper, may be divided 
to an al moſt inconceivable Degree; or ſpread 
.. Unifotmaly through a Maſs of a thouſand pound 
weighe of Quickfilver, every the ſmalleſt Par- 


ricle of which Whole, thall contain a proportio- 
nale of Gold to the Whole. And 


dende it that Quickfalver is a true Mas- 

| — the ivfecale, except Iron; Wang 
them as perfectly as Water diſſalves Salt, 

35. The preſent Experiment alſo ſhews. us, 
how Quickſilver may be adulterated with a Pro- 
Portion of Lead; hut che Fraud is eaſily diſco- 
yered, by putting a little quantity of ſuch de- 
S into an dron{ Ladle, and aer 
ae 0 66 [3 
ths Lead behind. | wo 
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36. We may likewiſe hence underſtand” the 
fraudulent Tricks of ſete pretended Alehemiſts 4 
who feigning un 'eccaſion fot the Uſe of Mer- 
cury in their Proceſſes, have beforehand diſ- 
ſslved, or ptocured to be ſecretly diffolved, 4 
certain proportion ef Gold ot Silver; which not 
flying off along with 'the'Quickfilver in the Fire, _ 
thus makes the credulous By-ftanders believe, 


that the 'baſer Metals employed, are enriched 11 
with the nobler in che Operation. The Inſtan- 4 
cs of ſuch Frauds are mamy, and have ht 


a great Stain the An 5 of Alchemy. ue 
d 0 are eaftly + by OE ert ORIG | 
ry to the Ire 3 where all Werren 9 


5 going off in V. will leave | 
the 60 Gela behind. ae * 


5 8 VI. Tritt K 

Phat Ad Fortis, or Nitre, is a 

oe Silver 3 Te, Ihe Men- i 
ſtruum for Gold. 


We tock two Drachms of che nett Silver cup, _ 
aw ram gs, and pouted apon it twice TtsSilver . 
veight of proof Aqua-Priis ; thin { ſer the von · elvos. 

i chal; Gn in v Er Hear, under a Chimney, 

'rill the Sotation was perfectly made. "1 
38. We took ten 8 © Rate | 4 
n it two $ 42 3 4 
Ns ſet the Slaſs in à Sand- Hen 6s win TIG- DE 
only ' After che Sad was diflolved,” we atl- _ 
or two more, will rhe Menfiruum - + Y 
old ohne then Qeranted the clear | 
yellow Solution. We afterwards put à few Grains 
of Silver into u. Regia, and a few Grains of 
Gold into ug 3 and kept the containin 

Glaſſes warm, in he ſame minher dd befbre, 
found ue Solutfon ente in eicher caſe." W 


_ 
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es 
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39. Thus we ſee that Gold and Silver are per- 
fectly diſſolved in their reſpective Menftruwms z 
neither of which will touch the other Metal. For 
if any Gold be contained in the Silver, it will 
fall to the hottom of the Solution in the form 
of a black Powder; and if any Silver be con- 
_ _ tained in the Gold, it does the ſage. 
Proof A- 40. The Agua-Fortis, for the Solution of Sil- 
*. ortis er, ſhould be made Proof z that is, it ſhould be 
_ capable of diſſolving half a Grain, or a Grain of 
Silver. immediately, without growing in the leaſt 
turbid 4, as it woy'd do, if it contained any Sea- 
Salt; in which caſe it is a kind of Aua- Regia. 
| How made, 41, AquerFortis is made by diſtilling putrified 

Nitre with calcined Vitriol, or rectified Oil of 
= Vi.triol, in a ſtrong Heat; whereby an extremely 
| | corroſive acid Liquor is driven over in blood-red 
Fumes. EY W e exdat Fourth 
Re- 42. Aqua-Regia is made by diſſolving a fourth 
itt pare of Sea Salt in the e, Ert above wen. 


Uſes of the , 43: If the Silver employed in the Solution were 
| Solutionof abſolutely pure, the Liquor will be pellucid : 


„ 


Saver. but if any Allay, or Copper, remain mixed wih 
tit, the Solution will have a bluiſh or greeniſh, 
| 6 caſt, If a Solution of perfectly pure Silver be di- 
Es  . Juted with fair Water, it will till remain pellu- 
L cid, without letting any thing precipitate. But 
_ if any ſaline matter be contained in the, Water, 
the whole will now turn thick or milky. The 
Solutign of pure Silver, properly weaken'd with 
MH Water occalionally, may be commodiouſly uſed 
1 ſor ſtaining the Skin, or other animal Subſtances, 
. pPlack. And. if white, grey, or red Hair be 


Fo: moiſtched with k. che Hair will foon become 
= - - a beautiful bromn, or ger. black Colour. For 
-  - which purpole t may be uſed with Safety: Care 
| being e een 


- 


taken not to. touch the 


es: 199. 


thus a Blackneſs would be occaſioned, that re- 
quires many. Days before it goes off again; but 
it diſappears at length, by the Scarf: Sein ſcaling 
— ompgy cauſing * or leaving any 81 
behind. 1 - | 

44. The Solution of wad pure Silver bas an Sek 
rably bitter Taſte ; tho” by the E 7 it be not di- 
ſtinguiſhable from fait Water. i dens have 
an eminent Inſtance how Metals ma 


U 


Liquors, and thence be introduced inviſibly into 
other Subſtances. Whence the greater Caution 
ſhould be uſed with all Pretenders to the M Melio- © 
ration and Tranſmutation'of Metals. wk 20 
45. This Solution of Silver is'the Foundation | e 
of ſeveral medicinal and chemical 45 oor 1 
as the Vitriol of Huber, the Lunar N 
Silver Pill, &c. & 1: 
46. The Silver: is eden . this al g 5 — 
tion, barely by ſuſpending a Copper - Plate therein; 
For Copper vii Wee eaſily diſſolved by Re nd 
Fortis than Silver; the Silver is therefore preci- 
pitated to the bottom, in the form of a Powder; 
and being waſhed and melted, comes into a me- 
talline Lump again. And this alſo is to be un- . 
derſtood of the Solution of God. 
47. * on the contrary, the N of Goldrs « 
's Len? gold-eolour'd, and tinges the Skin — 
bn © Solution of Silver fins" it black. . 
. be further added; that if che Selotion r. 
Gold be precipitated with Salt of Tartar; and the 
Powder be carefully dried, it makes the" u 
lng ſo called ſrom the violent Exploſion * 
3 when heated beyond certain : 
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ie concealed wa * | 
from the fight, or remain lodged 4 unſuff ated 1 | 


ree®, 8 0 une NN 2 B 80 _ < 15S 


Terusst uU beter. 
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The dſuhuing Power of the Den; * 

at onee 10 dinett abr Attion of 


"Water, fir $68 Ar 0 a 225 W * 


vithia. .. 
Fs Vie tk noon of one . 
ten d. ade do Querts of common. 
. ter then a conſiderable Space being leſt . 
Azmoſpherical Air, we ſkrewed them all up to- 
gether in the Digeſtor; and applie& a moderate 
n for about 
. of an. Hour, or till a Drop of cold 
ater, let fall upon the Cover, 38 
2 a 1 err then 
.. coal, =: oped che Weg, and found the 
Wh ang. tender, ſo as to be cat. with a Koife s 
th. che Water, turned en a hard. Jelly, about it x 
8 a large duni of Res ia a fold Coke arabe 
"tad 59. The Efeds of this Iakrooienc will .ooc | 
of the appear fur il che Forces, that act within 
 periment. . he dug rd. For. as we have-formerly 
themed: rhe inſtrumental Eifiosey of Fire, Air, 
and. Waxes to be-very great, even hen ſeparate i 
na:monder hay. eee ſtrong 
9 Jody in canjnnſt ian“. 
51. Hence the Digeſtor ſrems, of all d 
men or Nas hitherto invented, the mo 
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this Engine alongy, wpuld ſcarce be Falficjent 
explain. its numerous Lies and. Ap- 
plitarions for improving, the Doctrine af, AM. 
ſiruums. And what Rffacbs che common Solvents, 
a Alcea, Oils, Ates Bm, Mercury,,and Me- 
nals thecnſelvcs, might haws, when;afifted ly,cius 
Eagine, is not / Saſy to Mretel a; and require much 
n apd Lene en ta diicaysr. at 


{ le | | Axrows and: Canons 


r u Welker, Hen 2 "th: 
Water is a Mexſftruum which, of. 
little more than, Salts f , bin, 

Acids, diſſol ves Rarchs,. and even 


ſelvea . And hence a Ru of Pre 
: me ee Seen Ve = 
| um, by. adgition. 
3 85 
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Oe Kingdoms, and PIES Tables of the ſolutive 
Powers« Water, ſeparate,” and in conjunction. 
2. That ſuch Tables may be readily formed 


of the diſſolving Power of all the known Men- 


rums; to ſbew by n, in what Time, 
in what Proportion, and with what Degree of 
Heat, all Solvents perform their Action: which 
being once reduced to a certainty, would greatly 
facilitate and improve the Practice of Chemiſtryꝰ. 
. That the Power of Al:obol;'as a Menſtruum, 
5 chiefly limited to Roſins and Oils; but, by 
oerfain Additions, may be extended, as was ſaid 
ater, ſo as to becom ati almoſt univerſal Sol- | 
5 Thus, by the addition of Water, it be- 
Brandy, or 8 irit, 'which' extracts man 
Tinctutes tha pure Water and pure Alcobol wi 
not ſeparately extract. - Whence we have 4 good | 
Inſtruct ion for att. a new Set af Men- 


Aruums by Mixture, or the Compoſition of two 


or three ſimple Solvents. And if the requiſite 
Care and Skill wee employ ed in this matter, 
many uſeful Diſcoveries might be juſtly expected 
To ir. Indeed, the mixing of two Menſiruums 
may ſometimes defttoy'the Virtue of both; thus 
Krit of Nitre and fimple Water will each of 
 diffolve the human Calculus; but 
1250 * — But this In- 
ticular, and there are a la 
Heidie on the contrary fide : 0 
may rational recommend a farther Proſecutioh 
of this Enquiry/ © 7 5 10” wt 
4. That Metals are ſoluble in Oils," = acid 5 
Spirits; 10 as not to be eafily diſeovered therein. 
Whince a Rule _ be drawn for a prudent Suſ- 
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the vain Pretences of Alchemiſts 


5. T t the Power of a Menſtruum is not to g 
be — of by its Innoceney, with regard to the 
Body. The acid Spirit of Bread is ihti6- 


bs and E. oleſome 3 yet capable of diflolving 
Coral and Gems FP. Pure Oil-Olive will diffblve 
Lead and Tin. The White of an Egg, boiled 


2 and ſuffer d to run per deliguium, diſſdlves 


che rough Body of Myrrh. The ' Inſtances of 
this are extremely numerous. They: well 


_ deſerve to be collected and tabled, that the Mind 
may be thereby cured of the Prejudice i it readily 
hasitbibed; as if only Corroſives were Solvents. 
6. That the Action of Menſftrunms depends 


upon a certain ſecrer, and reciprocal Relation be- 
twixt the Solvent and Solvend; ſcarce cognizable 


by the direct Senſes, nor hitherto well made out 


by Inſtances, and Induction. Alkali and Acid, 


Attraction and Repulſion, Sympathy and Ant: 


pathy, ſeem rather words coin'd to expreſs the 


Action, than to aſſigu the phyſical Cauſes of ir. 
And hence the Action of new Menſtruum cannot 


be determined, or rationally conjectured, before- 


hand: Becauſe this Action depends upon a Cauſe 


| not hitherto known. 


J. ThacMenſftraums ev wether ub dian 
unleſs. reduced to a fluid or ſubtile State l. Wa- 
_ ter in the fitm and ſolid form of Ice does not ace 


on Salts:; but they ſoon: begin to diſſolve each 
other upon Contact. Metals do not act on Me- 
tals, we the way of Solution, till they are fu- 


fed: Nor does Sulphuy diflplve Quick/foer; "Hill 


* are both e to a flu 9 0 le 24M 
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truſt of the Senſes in Chemical Oat : And 
aan, a Caution derived againſt being impoſed 
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_ imple Triture lj. And by! __ of this Am 
gamation, many Operations in the vr g Me- 
8 N are chiefly performed *. D 
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-ſbtile State by Triture, or Melting. And this 


option to be the Caſe mall Inſtances.) Whence, 


to promote the Action of Menſtruumi, we are 


directed to reduce both the Solvent and Solvend 
to minute parts, or the neareſt poſſible to a fluid 
State, whether by Heat, Triture, Fuſton, ot o- 
therwiſe. And hence appears the phyſical Cauſe 
of the ſingular Efficacy of 9 Air, Water and 
2 rituration in n An of Men- 


1 8 That Quickſilver hs ran Nie- 
| tals; ſo as to drink them in, as Water drinks in 
Salts ; by which means one pr ay 3 be rea- 


dily united with another, in any proportion, 


4 


acid Spirits are not, 


equally, pro- 
5 per Mer Menſtruums to all the Metals; thus Spitit of 
| Icre, 


n it diſſolves the reſt, will not diſſolve 


— Gold ++, So neither is Quickſilver itſelf a pro- 


Memſtruum to them all; for it does not diſſolve 
Iron I. And che true phyſical Reaſon, thereof 


_ "ſeems not hitherto ſatisfactorily 'diſcover'd; tho 
numerous ConjeQtures! wort. chalet about it. 


10. That all the Bodies in nature may become 


8 Menſtruums to one another, each of them being; 


ſome means or other, capable of having their 


"FH el parts uniformly i ed betwixt the ſmall 


parts of any of the reſt, Thus even Metals may, 


by Art, be made to diſftolve in Water . at we 
evidently an Yo! . 
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ih acid Ply 1 an e being no bee m 

ater charged with the finer or more volatile 
ECC 
11. . That the, Cauſe, commonly 9 fe of 
Solution, vi. the admiſſion of the fine Particles 
f one Bady into the Fores of another, whole 
Figute fits them for their reception, is not juſt 
or adequate, but hypothetical and ill-preſumed+ 
Since we find that ſome Bodies will uniformly, 
diſſolve their own quantity of others *; as Water 


does of Epſom Salt, Acobal of eſſential Oils, Mer. 


. : ; 


cury of Metals, one Metal of another, &c. wheres, 
as the Sum of the Pores, or Vacuities, of every 
Body, mult. be neceſſarily leſs than the Body. it- 


ſelf; and conſequently thoſe Fores cannot receive © 


a quantity of Matter equal to the Body wherein 
they reſide: for this wete to make the contained 
Matter bigger than the Pores that contain it. 
12. That the diſſolving Power of Water may 
be immenſely increaſed by means of the Digeſtor, 
an Inſtrument not hitherto introduced into Che- 
miſtry ; tho* probably applicable to the great 
Improvement of that Art; as being a Contri- 
vance, which at once determines the Action of a 
Solvent upon the\Solvend;” with all the advan- 
tages of Heat, Air, and Water, briskly agita- 
ted and confined, under 'a State of Compreſſure; 
ſo as to make them act like different Sets of Stam- = 
pers upon the Matter to be changed, For this 


Engine at once employs all the four Agents re- 
quired to make the greateſt part of Menſtruums 


act with advantage; viz. Fire, Air, Water and 


Whence there are ſome ſolid Grounds 


of Hope, that it may, under 1 proper Regula- * 


tion, greatly contribute to the Improvement of 
Chemiſtry, natural Philoſophy, and Arts. 
3 —9— 
cc 
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1 13. Upon the whole, it ſhould ſeem, that many 
1 de ee are derivable 
rv in the Buſineſs 
Diſcovery of that common Men- 
+ Hrs introduced the Art of Afay-' 
and the Scarlet Dye. That of Alcobol in- 
troduced the Arts of Varniſhing, and Japanning. 
Numerous Pigments for Painters, Colours for 
Tan-Laquors for Tanners, rhe Staining 
of Bone, Horn, Ivory, Marble, various kinds of of 

Ink, Tinctures, and Solutions, in Medicine, Che- 
and other Arts, have all reſulted from 

of Menfiruums. Yet the Subject 
as new and rich, as ever; ſo that 
numerous other Diſcoveries, of the fame * 
could not exhauſt it it. aw 1 


Arts 
of Men- 
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Vegetable, Animal, and Mineral Subjects 
three grand Regions of Narurey. . the Earth, ... 


Vegetable Subjects to an animal Nature. Next, 
: we. ſhall 8 the ſimilar Proceſs in animal 


LO 


117 4 | 6 F 

* 
- a2 * 3 N as 
| ” 1 * 
| 4 'T © 

- - 
— - * © . + #7 - 5 > 
i 4.14 


; 2 : % * 1 
: * 13 T* * * + #2. 4 . 27 


—_ 


— . — — — T = _ 
. Y 


4 
# * oy — > - L N 
* f ; 4 Y ” . © © mw . 
LECTURE VIL 
* Py 5 


CONTAINING, 


5 An E; N into the Nature, Office, and 


pa) ogy and putrefaction, 
2 58 egetable, MG and Mineral 
Ka | Ws 


HE Pupr oft Lhe toi 
into the Nature, Effects, and Uſes. ofje#. 
Fermentation and Putrefaction, as they are the 

natural Means of converting one Body into ano- 

ther; in order to acquire a farther Knowledge 

into the Chemiſtry of Nature; and. thenee derive - 

ſome ſerviceable "Rules for the Amproyement. of 


Philoſophical Chemiſtry. 


2. But as the Subjects of Fermentation, and | 


Putrefaction, ſeem to have been imperfeRlytreated wo | 


by Authors, and. ro lie buried, as it were, in 

Obſcurity; we ſhall endeavour to let ſome Light 

in upon them, by particular Experiments, and 

their Explanations 3 ſo as to ſhew the Steps of 

Nature, and Art, in conducting and regulating 

theſe capital Operations, for altering and c 9 . 
in ws 7 + 


CR 


Ocean, and Atmoſphere. ; 

3. To proceed in the ae Method, 1. 0 
ſhall begin with Fermentation in Vegetable Sub- 
jects, and trace it thro? all its Stages; 3 'cill it at 
length terminates in PutrefaZtion : - which reduces 
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Subjects z and laftly, . examine whether any lh 
oF (RE one 2 5 obtains among Minerals. 


4.» 2e —_— — aid + | 
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w. begſa vith eb s. 
ExrzznzNr. 1 
The Nature and Uſes of winous Fermentation : or : or 


ie way of cones the. natural e of Vee: 
| abr dunn Wa 


we mad, 4. We took a quarter Wea Bundes of «te, 
from Rai or unbruiſed, Malaga Raiſins, and * =» them 
o ſeven Gallons of cold Spring-Water, in 
- Veſſel,' or Caſk ; which we ſer holly © red hn 
a2 warm place, that the Contents might ferment 
for ſome Weeks. The Water we found thu: 
ſoaked thro' the Skins of the Raiſins, diſſolvec 
their internal ſweer,” or ſaccharine Subſtance 3 
and became impregnated therewith, as a Men- 
ruum; that the Liquor manifeſted an internal 
Struggle, and Commotion of its Partieles; throw- 
ing up numerous ſmall Bubbles to the Surface, 
with”s confiderable hiffing Noiſe : and after the 
Fermentation was finiſhed, the Liquor became 
-  anitualinew Wine z a appear'd by the Taſte, 
Smell; and Effects; having depoſited a large 
quantity of groſs, earthy 3 called Lees, 
r che bottom; "different from the Huſks, or 
. Ales and Stones of the Raiſins. f 
- . , Fhis Experiment i univerſal z or ſhews the 
ui neral manner of making Wines, nd all other 
ſpirituous potable Liquors, or Drinks, by Fer- 
mentation. For, with a flight Change of Cir- 
| cumſtances, it is applicable to the brewing of 
Beer from Malt; ead, or Metheglin, from 


Honey 4 Ip and 3 from e 
8 TY; $ 
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vhs e Jature and common Prepararign of 
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Pears. reſpectively ; artificial, or made Wines, 


as they are yulgarly "called, from Cherries, Gooſe- 


berries, Currants, Elder Berries, Blackberries, 


Plumbs, Oranges, or other Fruit; again, from 
the Tappings of certain Trees, as the Birch, the 


aple, the Sycamore, c. and more eminent! 
from the 17125 of the Sugar- Cane, Treacle, 1 

ect Sugar and Water. For any of theſe ve- 

getable jokes mag * duly. 1 afford as 

. and perfect Wine, according to their ſeveral 75 
Natures 3: as the richeſt Grapes of the beſt Wine- do” 
CONES. (bee J 5 
6. To bring any of theſe Juices into a ſound 
Wine, the Rule is, either to evaporate them, — 
they are naturally too thin, ?cill they become ofi* Uſe. 
* richneſs with the Juice of the Grape in 

ine- Countries, and good Wine- Tears. This 
may commodiouſiy be done, by means of the 
common Water- Poiſe “, which ſhexsthe Strength, 
or Richneſs of Solutions to the Eye. And in 
general, any vegetable Juice, or Solution, is ac- 
counted ſufficiently rich for making à ſtrong 
Wine, when it will ſupport a WES Egg on 


its Sur face. 


7. The Wines made at preſent i in \ England, 
lie under a diſrepute; the Reaſon. whereof feems 


_ chiefly, owing, Frſt, to the inartificial manner 


wherein they are uſually prepared z and, ſecondly, 
to a certain Rumour: ſpread about chew.” as | 
they; were 3 crude, digte too 
1 too * or 8riping, and apt to occation - 
the ead-ach, «4; 
-8., Thoſe, who have never been in Wine: | 
tries, nor adage made themſelves acquainted 
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Wines, proceed, in their Judgment of them, 26+ 
_ cording; to Report, popular Notions, and the 
immediate, Information of the Senſes, Thus, for 
inſtance, 1 to pleaſe rh common 
Palate, m right, deep - colour d, rough, 
rich, and raey, two or three Years old, Er. and 
when this, or any other Notion, comes once to 
be eſtabliſhed as the Criterion of Wine; the 
Cooper is thence directed how to hit the 
REN, Tatts, and make a ſaleable Commodity. 
Theory, 9. the ſame Foundation Philo 
cal. C ry inſtructs us to imitate the Be- 
r3. and from almoſt any ſweet and tart 
vegenble Juice, to make ſaleable Wines; even 
8 Mountains, Sherries, or Ports: all which, 
by the way, are uſually mixed 7 1 z tho? the 
e e ea fee rape. 
10. This Juice of the Grape, being che chemically 
5 examined and conſider d, proves to be no more 
than a large Proportion of real Sugar diſſolved 
m Water, with the addition only of a certain 
Flavour in the Juice of the Grape z according 
to the nature of the Vine. Whence we lay it 
FF.  _ down as an Axwm, and the reſult of a careful 
Þ »-- Enquiry, that a ſaccharine Subſtance is the Baſis 
of Wines. For Sugar is not peculiar to the Su- 
gar- Cage, but obtainable alſo from Grapes ; and 
_ accordingly, we often find large Grains there- 
of in dried Raiſins ; particularly thoſe of Malaga, 
that have laid for fore time, and ſweat together; 
whereby they run. into Candy, a faccharine Ef- 
flüoreſcenee, and actual Grains of Sugar. 80 a- 
Nis, *tis cuſtomary in France, to eyaporate the 
Mumie of the Grape, till it becomes coagulable 
mung the Cold, and in this ſtate to uſe it as à moiſt 
Sugar, under the Name of Re/ine.. And the fame 
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half of double - refined Sugar; put it into a Pipe, 
or Wine; Veſſel of two H 
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or Wort, and the ſweet Juices of all Vegetabſes 

that afford a Wine by Fermentation 
11. Hence therefore e may derive a Set of l. 
Rules, for boiling down, on — procuring 

the eſſential Matter of Wines, in a ſmall Bulk, 
and preſerving it ſound and ſervieeable for many 


Years, in onder to che making of all Kind d , 
Wines, Vinegars, and Brandies; even in CGun- 


tries, where no Vines grow. And this Diſeo- 
very alſo affords great Light into the true Na- 
ture and Uſes of vinous and acetous Fermentation. 
12. To illuſtrate and confirm this Diſcovery Pradice. - 
an Example, upon the footing of the preſent oo 
riment: Take two hes weight and a 


ds; fill the Veſ- 

ſel within four Gallons of the top with pure 

„ e ſet it in a warm Place, or Wine- 
ault; add three or four Pounds of freſh Ale- - 

Yeaſt, or rather of new Wine-Yeaſt; and the 

45 iquar in a few Month's time will ferment into 

a ſound, colourleſs, and flayvourles Wine, and 

remain fyſceptible of any Colour or Flavour at 

eaſure; ſo as with the Stain called Turnſol, to 

made of the true Claret- Colour; and with a 

little eſſential vegetable Oil, of any particular © 

Flavour required. And this is*deliver'd as an \- 

iment that ſucceeds to great perfection; | 

ſo as to ſhew a rational and practicable Method 

of producing Wines in the Sugar Colonies, or 

e re, that ſhall rival rhoſe of France,” Maly, 

or Spain; and if the Nature of Fermentation be 

well underſtood, the Proceſs may be greatly 

fnorten d in point of time, and other Advantages:  - 
| © 13. And fo much for the Uſe of our preſent u, ;, 
Experiment, with regard to Trade, and Oeco- . 


nmomy ; 


— — ai. — — — A 
des an Eſlay lately publiſhed upon the Art of Brewing - 
and Diflillation. See alſo. hereafter, Led. XI. paſim, © 
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| 723 Leros Dur rs 1 
nomy; its Philoſophical. Uſes egen 6 5 
derable. And jirſt, it ſhews that the proper fer- 
ku! "png Aer _ n oy ect is 
| but mall, compared with the quantity o 
 naffo Toy, for ple, _—_ 
„ be. diluted, . and: fermen- 
of Water, into what is 
accounted. a 1 ſtrong Wine. And yet 
even Raiſins them lyes, contain, a large Pro- 
portion of Water, beſides their direct ſaccharine 
Subſtance; which ſaccharine Subſtance is redu- 
."cible to a dry form, as we find in Sugar. And 
* would thoroughly enquire into the Na- 
ture, the Uſes, and M W VINOWS 
and acetous Fermentation, cannot perhaps do 
; better. than to chuſe Sugar for his Subject; a 
: = kal egen db Ore Thee 
neceſſari uired in peration 4 
Principles 5 to be an acid Salt, an Oil, and 
Earth ſo united together, as to be capable of 
= | diſſolving perfealy in Water. 
w To Phile- 14. Hence alſo we ſeẽ the phyſical Cauſe of the 
wh. fermentable Nature of River.) aters 3 which be- 
Ex ing kept in cloſe Casks, have been obſerved 1 
= ferment, and their Vapor, or Spirit, to take 
at the approach of a Candle. For much vege- 
table Matter, as Leaves, Graſs, the 1 5 of 
Plants, Cc, being by the Rains waſhed down 
Rivers; ſuch vegetable Matters muſt . 
there run into a ating State; as Raiſins do 
by the addition of Water: the running or flux- 
lle State of the Rivers being no hindrance to this 
fermentative Motion, after it is once begun by. 
Stagnation. For we ſee that Beer and new Wine 
+ __ . will ferment afreſh upon being ook, and. car- 
Tried upon Drays, or Carts. 
13. All fermentable Bodies do not require Fer- | 


3 ments, 1 8 
5 | | _ Raiſins, 


p —T: dad LA 
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Raiſins, we ſee, ire none: much leſs does the 
Nn face of the G Grape; or other ve- 
getable Juices, in the Summer · Seaſon, or in a 
warm Air. But all ſweet vegetable Juices, that 
have felt much of the Fire, s Treacde Wort high 
led, Rob of Malt, Rob of Elder, or the like, 
uſually require a. conſiderable Proportion of a 
vinous Ferment, to make them work. And, 
ing eral, Ferments are no- more than Matter | 
y in the Act of Fermentation; or that ſoon 
run m0 this Act: Of the firſt kind are the Flow- 
ers ol Wine, Yeaſt, fermenting Beer, or ferment- 
ing Wine, Se. and of the ſecond, are the nem 
| expelled vegetable Juices of Summer-F ruits, Sc. 
16. Water, we find, is abſolute! neceſlary 
to begin and procure a fermentative Motion in 
vegetable Subſtances. For. Raiſins,” or Sugar, 
being kept dry, will never ferment. And this 
holds univerfally, of all the Subjects of vinous and 
acetous Fermentation. Whence Water is an In- 
ſtrument that muſt be neceſſarily employed in 
oy kinds of Fermentation, whether en or 
artificial 
17. 15 the Water, which 3 and i in 
large quantities, perſpires from the Surface of Ve- 
getables, eſpecially in hot Climates, does not go 
off pute, but — —5 along with it a conſiderable 
Propprtion of fermentable Matter into the At- 
moſpbere t; there may be an actually vinous 
Fermentation, begun and carried on in certain 
Parts of that Region; eſpecially where the Winds 
are ſtill, or the Air ſtagnant. And what phy- 
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fical Effects and Uſes this Fermentation, in the 


Atmoſphere, ma 


„ have, ſcarce ſeem to have been 
| _ confider'd; nor 


ould they be raſhly judged 3 


N more A, 1 is made. At 


Signs 
/ 
3 . 8 . 1 2 F WF, A e 
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Air of that Place 


external Air, is neceſfary to expedite the Action 


mentation conſiſts, ith, in an inteſtine 
or Commotion of the Fluid; and, ſecondly, in a 


. Sediment left behind, * a Wine was yy in 


* af i +. a 
th \ l — 
l 
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 Schiedam' in Holland, a larger quantity of inflam- ö 
mable Spirit is faid to be obtained from Malt, 
than in any other Place, Where there are fewer 
Nlak- Stiles. This is p 1 na. owing to the 

regnated with the 
ſermenting Vapours, that Ne exhale from 
their numerous fermenting Backs and Stills. And 


he fame s found to hold proportionably of Wines 
fermented in e Vaults, or Cellars; where 


many Caſks of Wine are at once, or ſomewhat 
fuccefſively, ſet to work. 
18. Warmth, with the free Admiſſion of the 


of vinous Fermentation ; for- if our Raiſins and 
Water were to ſtand either in a very cold Place, 
or be kept IT from the Acceſs of the com- 
mon atmoſpherical Air; either no Fermentation, 
or a very wall and flow one, would enſue 3 as 
19, The Lees remaining at the bottom of the 


Caſk, in our preſent Experiment, are, if uſed 
* freſh, a true kind of Ferment, that will ſer any 
leſs fermentable Subject at work, and determine 


its Fermentation for the vinous kind, _ The Jt fuel 
rain a large-Pro of eſſential Oil, ſome 
Tartar. And ve ſee, that vinous Fer- 


le, 


Separation of a groſſer part, which did not Lg 


Pear in'that form before. 


ExrzAIIZVr II. n 
The "RY Effetts, and Uſe: of acetous Hera 


tation: or the Met bod 5 n ee bc 


| ters ius Vinegar. 55 i 6h 
20. We took the Skins of 1 Raiſins, at the 


the 


of He and — ag 


the manner of the preceding and 
d three or ar, times their oun quantity of 
boiling Water upon them; ſo as to make a thin 
aqueous Mixtute. T ben ſet the c Caſk, 
looſely cover d, in a warmer Place than Was uſed 
for T Wise; and found the Liquor, in a few 
Weeks time, became à clear and found Vinegar ; 
which being dran off from its. Sediment, and 
rved in another Caſk, well ſtoppꝰd down, | 
ng Contained perſect, and fit for Uſe . 
„This Ex E ſhews us a cheap and b. Expe- 
way of nicks from refuſe. M2 I, 
cy ſoch as the OS uſe of Grapes, decay?d* 
Raiſins the Lees of Wine, Grounds "Al, Beer, <4 48 ma 
Sc. which are frequ 
* in many Wine Countries, the Mare, Rape, 
Preſſings of the Grapes are thrown! % 
— ffer'd to putrify unregarded 3 tho“ capa- 
eit in dne e. they be onde Fats | 
n ſome; p | 
in theſe Huſks, in order o malte Vadis igreale's t: 
but this Practice ſeems chiefly" aun in bhe ; 
Southern, Parts of France... Our | prefent Experi« 
ment ſhews us how, to convert them to another. . 
Uſe ; and the Direction extends; to all the Mat- 
ters, that have once undergone, or are fit to un 
dergo, a vinous Fermentation, for that all ut 
Matter NI affard Vinegar. I bus all dut Som- 
3 in Exgland. 2 BI k+berfies a 
the refuſe Waſhings of a 8 "Houſe, Cyder-+ 
Preſſings, or the like, will make Vinegar; by. 
75 
e Froceis, | 
| elf ken, deſerves: to be attentively 860 ns 
450 firſt,” the Liquor to be ghux hanged, 
10 warmer than in yinous:Fermeneation, 
1. days . 5 40 grow thick, dor tur 
| wad — Nen * e e 


ently thrown: away as uſeleſs; - An 
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any conſiderable. Tumult, as happens in vinous 
Fermentation, depoſits a copious Sediment. The 
Effect of this Separation begins to appear firſt 
on tbe Surface of the Liquor, Which gathers a 
white Skin, that daily inereaſes in Thickneſs; till 
at length it becomes like Leather; and now, if 
Continued longer i in this State, the Skin turns 
dlue, or green, and would at laſt grow ſoſid, 
N therefore in keeping don this 
in as it grows, and: chruſting it tly down 


A An the bottom of won eon ſts much of 


2 W Art of Wee ek 


„ eſpecially from! 


37 > Ch 


ing, 
1988 


e J. 2 


Lerner ai 24. It. is to be particulatly obſerved; chat if 
. the Wine of our firſt Erxperithett ets not 


bunged down, when arrived at its vinous State; 
but ſufferic Kill to remain open and expoſed to 
- wm Ai, it wald fportancoofly become vi- 
near; and the. fooner; if a ſimgohst ter 
Degree of Heat than Abend fon the making of 
Wine, were red. Whence we might have 
uůſed the Wine of dur firſt 201 Wan for this 

; l well "as have Water to the 
923 and Sediment, or Lers; but we choſe 
che latter way, to ſhew chat every ſuch refuſe 
MNlatters will afford Vinegar; and again; to in- 
1] timate how far the Arr of Vin egar-making tay = 
be | land where they 
in ſome Wine- 


— 


where ch. | make cler bel witer e 
ne r 591-0] 10 einen 
a2 Mut we would chiefly obſerve, 'for 
” een Prrebentativn "te 
Heat than the 'vinbys; and that ines 
having. loger finiſhed their Fermentat jon, vs 
ines,"do"nor Kop chere; but Unleſs 
e af che Operator, proceed 
| e * 1 


of Fermotiallinihe — T "7 
no Stop, but unleſs: prevented; ens. alſo; er 


V idity 
= — 


to ſpeak philofophically, be atention, or. Nun 
dency of Nature, is to proceed from the very Begin» 
ning of vinous Fermentation,” direfly, in one con- 


Putrefaction. — larger Ob- 
ſeryation we would deduce this Axiom 3 That; 


tinued Series, 4 Putręſaction 3 and ibente ag,D 


to 4 new Generation: Mhich appears to be tbe 
grand Circle, wherein all natural things are 


moved; and all the Phyſical, or rather Chemi- 
cal Phænomena of the lobe produced? .-: 
25. And hence: we ſee, by be interpoſition 


of Man, how this general Proceſi of Nature jy RA, 


be ſtopped at different times, with different Vi 
ſo as to procure: to ourſelves Wits, i” 
and, as will appear enter e, patticular Salts 
and Gils. ol ont e vihwor wit. Þ 10 
256. Another Corollary: Wen the) larger Ob: 
ſervation above laid down, is, thatothe'word 
Fermentation has been uſually 
only a ſmall Part of this grand 
ture T hus one lümits the Word to the, Fre 
duction of Wines ; another, ti the Prodottion of 
Wines, and — and ſome would di 
it from PutrefaZtion : whereas bither che. Ten 

ation, or ſome other, ſhbüldube malle 
general 3} and denote: che Genu, or ghiborfal 
Fermentation, et re, N 
and rann | 
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2 8 Eren II. Ko 8 
8 That Wines, and Vinegars, or all Ca} 2 
- * 2 Jules, baue 4 value WE to'Putre- 

3 al. uu 2 5 7 4 TY, {> 


27. We took 4 Galle of thick, mudd 
produced after the manner of our Ky Vi 
t; letting it ſtand open, in a hotter 
Place than was required to make it Vinegar, it 
. few Jays. à vappid, 2 and 

iquor, throwing up a large quantity 
of a WANT powary Subſtance to the tte and de- 


2822 — ugg W ir an which, fs, the Body of 
the Liquor became clear again 


48. We might ſhorten r 
—_— | or fave: the. üble of making eicher « Wine, 
| Or a: Vinegar, to bew it. For if a of 
FF _ Muſt, der ſet in anopen Veſſel, in a hot Stove- 
Rs Room, where the Air had free Acceſs, the 


br Work oa eon be performed; and the putri- 
ee enoGaet alot at once ; with- 
fog to the eithor of Wine or Vi- 


4 
r 


r Uſe ;; as. ede xi Light co 


£6 

heme, and n * 2 2 
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Reaſon by mes, 
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together“ neceſſarily” enſues" 
30. (2.) _ we learn the pl 
Wines and Vinegars 
why their Lees; in Fo 
or keep them from r— to Putre 1 
which we find! they are neh i meln . 
| Tendeney of Natore beüg ever conſtant it Mut 
chem to that State. AG A ap 1 
much the ſame in animal and 


— 


from the IEP Fan 
trefaction, or Corruptioft3 5 1. 
ing, and afterwards lech {hd | 
from chte open Air and ti noch et. OR 
2 example; we eahi' preſetve it Hart ws e 


 Lethons, "Plant 
Coins 423 0 andortü firit ck 
theif groſſer Parts e Filtre 3; ys 
Kor boiling 4d" c mmon rag, 

them in Gliffes ; pour 

And ſetting then in a" cool * 
in the ſame manner we find forne of the mdr 
delicate and curious _ are jou. Þ 
band and ſprightly: | 
being firſt” 
1 the external Ai 
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keeping the Spike fie the Sun, or open Day, 
too much Heat ddes not come at them 
32, (4.) It i here remarkable a 
„ a of ſolid, carthy - Matter is na 
wo TY contained in all fermentable Liquors. Thus, 
| e 
ater Were, £xpoſed to vinous Fermentation; 
it ſoon CON turbid, throws an earthy Skin to 
3 1 and depoſits much - terreſtrial Mat- 
ter at E bottom, i in the form of Lees. If the 
8 "Wine d be now. drawn off clear, and expoſed to 
3 Gp Fermentation; here again it throws off 
| Fee 
| 


2 15 terreſtrial Matter, in the form of 
| in at top, ang Lees at the bottom. Thirdly, 
i tranſparent Vinega be expoſed to putrefac- 
tive Fermentation 3 here again it ſeparates a con- 
J le Quantit of. Earth, both at the bot- 
om: and top. Which ſhews that the ſepara- 
tion of a groſs Matter is eſſential to theſe ſe- 

veral kinds of Fermentation, and that a copi- 
dus Earth may lie concealed in fermentable 
Joices, and tranſparent Fluids, till it finds an 

occalion of manifeſting, itſelf to the Senſes. | 

He Cho 33. Before we proceed. to animal and mine- 

= ral the Changes? it is proper to 2 = 

are t es wroug n vegetable 80 
— jets by vinous and 21h 7 dias. ooo This 
ve may find in ſome meaſure, by comparing 
Muſt, ot a bare Solution of Raiſins in Water, 
with the Wine and Vinegar which the ſame Muſt, . 
or Raiſins and Water afford, in Vinification and 

Acetification ; and in this Light they may be 

dompared by the direct Uſe die Seas: but 

- _ ,-_ . the internal and eſſential Differenges will better 

5 appear by a chemical Analyſis, or Diſtillatian. 
. 34. Muſt, or a Solution of Raiſins in Water, | 
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.my and ſomewhat odorous Fluid; 'which when 2 -l 
committed to Diſtillation, affords nat the leaſfſft 
inflammable Spirit. But after having paſſed ther 
the Courſe of vinous Fermentation, it acquire 1 
ſeveral Properties it had not before. For ex- 1 

ample, it is more tranſparent, and thin; loſes "Mi 
of its Sweetneſs, has ſome Degree of Acidity and 1 
Rovughnefs; proves more odorous, and affords a 1 
large ng er of inflammable — 3 bd ap- N 

ne 1m Rowing IAN LO OF» 


LH ST L 
0 0 Exrzxinzw iv. Zhen is | 
That vinou⸗ ; Fernenaton produces an fanno J 1 
V pirit. Fu | 


o 38. We took three Gallons of new wre wins | 
from Raiſins and Water, in the man- ble 
ner of our firſt t, and committed" it / “). 
to the Alembie or Still, which being made to a | 
work gently, till the Liquor that came overt 
being thromn upon the hot Still- Head, woeu'd 
no longer t ke fire, by applying the Flame RS 
of a Candle to the riſing Vapour; we this'8b- '. © 
tain d a conſiderable Ppopertioa of Bratdy,"and 92 
a weaker Spirit. „nenen 3:36 24 a oi ; p 
36. This Evperimegs ſnews us a ety, Sy, 
Method of making Brandies in Wine-Countfies, . / 
or a Spirit, from Malt, Melaſſes; Cyder, . 3 
in others. For the fineſt French, and RB VEN 
Brandies, the Rums and the Arracks of the 7 
dies, are obtained in the manner of this Exp 
ment; all of them being uſually diſtilyd 12 1 
cond time over, and made ap as they call it: 
with Water, or the weak aqueous Liquor of the” 
_ ſecond Running, as in our Preſene Experiment; 


1* 


to a. certain Strength, „ Standard, — 


term d faleable Fr... 
tht . 


37. This 


* WA. at 
vw. i hs 


w 


ee Locronr THE aber 
nd a 3 Ih Fo * is judged of by dhe "Head, 


es, 1 upon the Surface 
* 1 a long ſlender 
by the manner wherein theſe Bub - 

Ples vaniſh. For if they are too large, and 
8 39 abe Spirit is deem d above 
. a, if x00 ſmall; and they go off too ſoan, 
It is ig ce be below. Pmef. —— 
| E ſachod of becauſe there are car- 


Judging 
tin known ways of making 4 Spicit bear this 
bon Pe * is ral either ar her? * 
low or . meaning e 
word is, ans t ſhou'd contain 
* Frcs 


_ other half Alco- 


phical Uſe of the Experi- 
chat an _inflammable Spirit is 
3 


15 The ways of: 3 3 
to the beſt AGVANIASE, will 125 conſider d 
nh, ths to fy big e oe 
=_ 8 aqueous Part, is t 
be TE 3 or Alcohol, whoſe diſſolving Power 
1 wes ſhewn in the loſt Lecute, upon Aden. 
1 n is the only one that 
| u Kdo of procuring i. For no Subjects but 
"—_ ee — 


De rk 8 0 . * e 


e 


ford it; and that only; by means · oſ 4 previous 

vinous Fermentation. 

40. It ſhou'd likewiſe be atiferved, 

Hs is one of the malt 
ine: ſo that, when abſent, the 

Nature 3-38 ones the 
ſem Experiment. And Ang when, pip ny ee 

i a certain R 

ines; as keeping _ gs and ieee 

Corruption. Whence we have Late free ow 


Balſam. to them all, and is accordingl 
with ſucceſs, for preſerving even . In 


ſtances, as we ſee in ana 
W | 


ne „ 


That acetous Fermentation aboliſhes the af 


| Spirit produced by vinous TORI 
4. We pur 


a Glaſs Retort; 2 ares 1 4 2 5 


cob. 


with Degrees of Fire, into 4 Glaſs Receiver'; 
but found not the leaſt inflanimable Spirit come 
over; only an acid aqueous Liquors, commonly. 
called 2 “ which, inſtead r 
e eee 
. Hence it a eats, that een 


wt has 5 very Me Wye 


nous; and chat the inflammable N e 
in the ſormer, , is either concea rer d, e- 
 haled, deftroy'd, or ſome way abalillied; Noche 


5 latter. A part of this Spi n e 


Halech by de Aer coplay 'd in Acetiferrien: 
et e remalin, e under a 


| an infloable Fam; fe fe ind by, affe 
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ing vegetable and animal Subſtances Hof 1 
Putrefation. For this Liquor proves a kind of 
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134 DR rURE THE SivenTH 
4 dhe Sngarof Lead; which is only Lead Solved | 
in Spirit of Vinegar, 
WWW Experiment affords us a cirion 2 
Ab acetous Fermentation, as before we had of the 
_ * vinous, For if an acid uninflammable Liquor 
comes firſt by Diſtillation over from a vegetable 
Subject, ay Fermentation; this will determine 
king Fermentation to have been the acetous 
in 
44. Thus, delete we are clainly' led 19 
allow of two very different kinds of Fermen- 
tation, in the ſame vegetable Subject; and we 
conceiye that ſome other Species may be found 
Tx due Enquiry. 


1 VL 


That vegetable Matters change of an animal Na- 
ture 70 4 bot 8 or 1 Ss hore | 


- "WW" rode 4 large" quencicy of : freſh $<4 
5 | Cabbage-Leaves 3 and — them hard 
on with Weights in an open Tub, bored full 
9 Holes on the Sides, and ſet in a warm place. 
85 ſtanding in this ſtate for ſome days, the 
Leaves conceived a Heat in the middle, which 
ſpread to the more. external parts, till at length 
nearly the whole was converted into a pappy, 
putrefied Subſtance, whoſe conſiſtence wou d not 
well ſuffer it to ſeparate into a thicker and a 
_ thinner Part. This Subſtance diſtilled in 


** 
1 tion in Ve- 
. ry 
- = 
. 8 


BS ; a Glaſs Retort, afforded the ſame Eind of vola- 
1 tile Salt, and Oil, as if it had been an animal 
Subſtance. 


5 The Expe- 46. This Experiment is general ; and ſucceeds 3 
mut er- alike in all tender, juicy, vegetable Subjects: ſ. 
dude. that both the acid and alkaline Tribe of Plants, « 
XA the ſweet and the bitter, the aſtringent, and e- 
ES * &c. reſolve i into this ſame pappy. 


3 — | 


* 


07 Eren on ap Pur rio. 13 3 5 


rrefied Subſtance. We rn AR AE Hes. 
that is ſtacked wet z * 9 5 tter, ati 1 


heaps, from. the Stable; in 
Apple-Pumice, . after. ee =. 
the . 1 
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der; and the larger » 
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Weight che atter it Hil 
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47. Hence we ſee ts. 
cure for 4 
antes, or © 
2 to 4. firm) 


dens : for this vegetable. Matter thus ing, 
and becoming ſoft and pul 1 hs pv 

by the falling Rains, and thence Adee over 
the Face of a Field, and carried into the Pores 
of the Earth. Apd thus the Chemiſt, from ſu nn 
putrefied vegetable Subjects, may, by Piſtill - 
tion, procure volatile Salts and volatile Spi WT. 
hardly to be diſtinguiſhed from thoſe of arts-,. - 
horn, Ge. at leaſt the volatile Salt and Spirit ſo. 
obtained, miglit ſerye for the making of Sal- 
Armoniac, along with Sea-Salt, For it appeatz, 
chat the Matter of the fixed Salt in Vegeta Jes is 2 
by this Operation truly volatilized. Wbence | 
not a Gi of of fixed Salt can be procured from. | 
the largeſt quantity of this putrefied Matter; 


4 the Operation were * le N. 
ormed. 


48. This Experi iment has various Utes : Ds Da. 
only in Trades, 15 alſo in natural die, | 
and Medicine. And brit, it ſhews an artificial | 


as well as natural Method. of. converting 
or all of the different E of theivey the . . 
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dermer 


approach to, 
recede from — | 2 
ſtinguiſhing, in this Cafe, alt true N a 
 ſcems denied to the Blood and Juiges, ciel 
| in a living animal Body: and again, 5 2 
of V a But, perhaps, wats.the,coqpiry. Jams A 
1 proſecvted in- i diss e 3 


and 
* - 
© > 
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and not arbitrarily” confined to an fingle Spe- 
Ea, Lies; - mary natural and en Ops 
vou'd prove to be actual KL wer LH 0 9 
: tay, that there is 0 Fermentation in the Bld, 
becauſe it affords no. inflammable Spirit r upoh Di- 
ſtillation;; is in ęffect N as' tro ſay, tha 
' Blodd i et Wine. " Whercas' the Queſtion! 
net whether there be 4 vggelable Fermentation in 
dhe Blood: 'bur*wherher ere be not an anim 
one: the Criterion whereof is the Production 


a volatile urindus Salt; as ONT of an 


inflammable pits the Criterion © IO Fer- 
menten... 
chemin 33. And here is 2 Door opef'd for eniqat 
of Nature int into the Chemiſtr — of e it is exe mn 
—— of ſo as 1 1 45 
eans whereby Wee e Subſtances en 
in at the Mouth, by the way of Aliment, are 
prevented from running into vinous or 35 
Fermentation; but are, on thę co! EY 
into a balſamic, unctuous and milky iquor, or 
Chyle, that turns red in the Arteries, retruits 
the Blood, and ſupplies the Body. For all rhis 
ſeems to be the ee 5 pci 
mentation; the "Laws foceſs whereof are 
By little conſidef d. And in this view, the ſeveral. 
| Juices of the Body, as the Saliva, Bile, Pan- 
creatic Juice, &c. may be regarded as animal 
Menſftruums; acted upon, and made to act in the 
Body by: en * Motions, for N 
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iar animal Fer- | 


1 | _—_ "ba han wit. me 
255 that aeg af in mine- 
| ral and metallic Bodies. £ 
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me, and meld den roger n Ow 
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5% We tool an Ounce of Lead, and as be | 
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Ladle; then heating two Ounces of Quickſilver; 
in another Ladle, we mixed i the, three, me- 
rallic' Matters together, as an Amale am; 
1 when cold, appeared rerfectly: uni 
us; and totally F paſſed,thro?. the 
Pie: of Leather, in a running form. But this 
Mixture being ſufferd;to cool, and ſand. quiet 
for ſame Dow a groſs Matter ſeparated from 
it by degrees, and floated upon the reſt; Which 
W ſo thin and fluid, as to paſs: through 
5 ; and leave the groſs metallic Matter 


beh ind. | 
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55. Mence it ſhou'd ſeem, e werb Expe- 
tallie Matters may have their peculiar Fermenta- Roe ex- 


tions, as well as vegetable and animal Sabjedts, << 
For when the preſent Experiment comes to be 
carefully conſider'd, it appears to have all the re- 
quilites of Fermentation. For here is, (1. ) a fluid - 
Form, (2.) an uniform Matter, (3.) an inteſtine :. 
Motion, and (4.) an actual Separation of 
groſſer Matter; leaving a thinner behind. "All | 
which particulars we have found to hold in the. 
ſeveral Species of Fermentation above conſider'd. 
56. There are many more Inſtances of an 
apparent Fermentation, in mineral, Bodies; one 
or two whereof, it may be proper to mention. 
Thus, if an NN Ne of the common 
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orofler metallic Part of the Vitriol will 15 
and the reſt gradually ſhoot u pwards all roun 
the Veſſel, in form of an 3 cruſty Mat- 
ter; till che whole Body of the Vitriol js Thus 
ſucceſſively alter'd ; ſo as that the Part ſhot into 
the cruſty, unctuous Form, vill neither become 
Virriol again, nor corrode any freſh Metal: and 
in all _ reſpects it appears 2 5 
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: from Vitriol. And hence, ſeem to proceed the 
Complaints ol the Makers of Vitriol, that in 
rainy, windy and cloudy Weather, their Virriol- 
. which lie — * Air, will not ſome- 
eld a mi 1 Virriol ; but only 
braces This may therefore ap- 
| r 
K King ates 2 neous inteſtine Mo- 


5 3 And remarkable Alteration of the Sub- 


# ir al makes 00 the preſent rpoſe, that 

4) ud and hard Pyrites, or Vitriol being 
2 — and moiſten d bf ater; 
i a e Subject *, grow: ume, 
I take 3 as was obſerved in our 

Furth Lecture: and aſterwards: afford Virriol z 

a thing very different from the Stones them 
ſeltes So that, upon the whole, we may con- 
a gar. that in; a proper. Senſe, there is an actual 
emen. l ** 


4 and Cixons. Re 


An the Inftances- being duly /conlider'd; 

View of 1 duly in z we may 
rmentation, in general, a ſenſible inter- 
n- of che--conſtiruent Particles of a 
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| 4 Proceſs of Fermentation vas of two 
erent Operations, viz. an nien! one, 
whereby the Particles are reſolved ; and 2 H. 
#betical one, „ they ate new ranged. And 
that whenever theſe two different Effect are 
found to be produced, in direct -Sequente, with 
the Circumſtances above deſcribed'z we need not 
ſtcruple to call the Operation by the name of 
Fermentation; whether it 1 in the Blood, 
or other animal, vegetable, or mineral Sub- 


2 Thar all. ſeparable, mixt or compound 
| Bodjes may be the Subjects of this general O. 
ent bur that the cafier they ave top rable I 
means of Water, Air, and Hegt, the mort ; 

0 they ferment T. Thu the ſweet or ſhe- 

charine part of Malt, more readily difiblving 

in warm Water, ferments eaſier ha untnalte 

Corn, which is more clammy, and will not 
diſſolve ſo ſoon. And hence the Fleſh of anj- 
mal Bodies putrifles ſooner than the Bones. And 

wy a — to hold in all Inſtances x. 
hat this general Fermentation is diviſi- 
ble into many Iftin& iesz particularly in- 
to Vegetable, Animal and Mineral: The | 
table Kind again into Vi inous, Acetous, and } 
trefactiue ; the Vinous again into Mueil | 
Mouldy and Putrefactive; and ſo of the Ace- 
tous, Sc. Whence we may deduce 4 Canon for 
adjuſting all the different 8 
tion ; which being once 
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4. That it is in the power of Man to pre- 
vent, ſtop and regulate rheſe natural Operations, 
at any point of time aſſign'd. For it is thus 
we come by our Wines, and Vinegars.' It is 
thus that Men have diſcover'd the Art of Embalm- 
ing. Tis thus we preſerve many vegetable, 
and animal Juices, in their natural or unſer- 
mented State. Tis thus we preſerve -Yeaſt, 


and Wine-Lees, (Subjects extremely apt to pu- 


treſy.) Tis thus we can at any time ſtop the 
Courſe of vinous Fermentation, and produce a 
ſweet, or half-fermented Wine. It is thus we 


eure the Frettings, or other Diſeaſes of Wines; 


and thus that we ſtop Mortifications in the 
Body, and Caries in the Bones. And moſt of 


the Artifices employ'd for theſe purpoſes, de- 


pend upon a Knowledge and Regulation of the 
phy ſical Cauſes and Inſtruments that produce 
that Change ; which Cauſes and Inſtruments, as 


ſture, and the external Air“. | is th 
5. That a ſaccharine Matter is the Baſis of 


ve above diſcover'd, are chiefly, Heat, Moi - 


Wines, Vinegars, and inflammable Spirits T. 


6. That a great Variety of ſound, perfect and 
wholeſome Wines may be made, in Countries 
that do not naturally afford Grapes; by a pru- 
dent Uſe of Sugar, or Raiſins and Water g. 
7. That the Matters, called Ferments, are of 
uſe in beginning. regulating and determini 


the Species of Fermentation j. Thus freſh: Yeaſt | 


determines the Fermentation of Wheat-Flower, 
to make our common Bread; which wou'd 
prove of another kind, with the Flowers or Lees 
of Vinegar. And thus ſpecific or determinate 


eee 
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Ferments have: their” corre: it 2 
Sugar, Honey, Manna, Treacle, or F Wi 
be added to Vinegar; : themſelves erden | 
changed into Vinegar, without ſtopping to make 
Wine; becauſe the acetous Ferment, or Vine 
gar. overrules them. And ſo Vinegar is ſooneſt 
made, in a Caſk that has before contained the 
fame Liquor. And if the beſt Wine were put 
into a Caſk that had held putreſied Vi ar. 

the Wine would not now ah — Vinegar; but 
immediately run into Corruption. So great and | 
overruling a Power have ſpecific Fend: the 
Uſe whereof is therefore evident 3 and ma 


afford: conſiderable Rules in Chemiltry, pratt* _ 


cal Philoſophy, and Arts. s 
8. That the Degrees of Fermentation differ 
with the Degrees of Heat employ d“. Thus 
we ſaw vinous Fermentation required a leſs De- 
of Heat than the acetous, the acetous 
à leſs than the putrefactive; which latter may 
un conſiſt with a Degree of Ignition Þ. > 
9. That a particular kind of Fermentation 
be carried on in the living Bodies of Ani- 
— and Vegetables; which are largely ſup-- 
plied with ths requiſite Inſtraments of ee 
tation, viz. Water, Air, and Heat; and in fact 
both Vegetables and Animals appear to have an 
inteſtine Motion in all their circulating Fluids; 
which chntdaually depolite a groſſer Matter in 
the cn gen and Parts they move through. 
Whence, by our Definition of Fermentation: 3 


tis natural Act may be accounted a Species of 


Fermentation, producing a Change in the nutri- 
mental Matter of Vegetables and Animal, and-- 


ee 
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egetables or Animals die; 
tion in. all their Parts; tending not now to the 


begins a different kind of Fermenta- 


Parts and Joices z and. a p N of 
their w ole Subſtance®. 11 

11. That dry or ſolid Bodies ese in char 
Sa. undergo a proper Fermentation: for 
tho? they my in that State be ſeparated into 
articles; yet they cannot range them- 


jy together in any new Order ; nor depoſite 


a groſfer Part, without being agitated by: ſome 
z or, for ſome time, ſuſpended therein. 


And hence, in over-heated Mines; the Ote is 


Eh 


$_ analytically deſtroy'd; and cannot range 
If into a lee, or any other regular Order 
un, for ha! of the requiſite M 3 or 
uidity ; whence the Matter appears like a Heap 
o rotten ie or what the Miners call Dead 
Metal T, of 
* 1 * over - heated of n en of Sul. 

ur ron- Filing. 

12. That the terreſtrial, marine and amoſpls- 
rical Regions have each their proper Fermenta- 


tion ; different in kind, and ſubdiviſible into 


lar Species; whereby the Changes of all 


5 1 into another are naturally performed. 


that in imitation hereof, by a „ pal. 
. of the natural Agents that produce 
& grand EMGs, Art like wiſe any r 
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Repair, but to the entire Deſtruction of their 
Ez Veſſels; the confuſed: Mixture of their 
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ugs z bur P pable, and 
age et 9 
an Dil Salt, and an Earth, all afforded 4 
a vegetable Subject Subject. And the 1 m 
be mautle general wichout much va 
the 'Subjeas: thitherto Mere — 
— id] reſolve re into the Tg 
rinciples; differ only (1. ) im reſpect ko wy .. 
the kind of Salt: — is more vdlatile, 
in others more fred im ſome acid in othets 
alkaline: and (2.) in thô Nature or-pardcalar. | 
Properties of che Oil ; which in ſome Plants is 
more thin and fluid, in others more groſs- and 
aer Gr. But all the Principles thus obtained, 
to che general Definitions above laid down ®.- 
So that chere appears to be no Vegetable in Na- 
ture, but what is thes relolvable-1 inte andy Ou, 
Sult and Earth. bs de 
14. To obtain det Principles pi bes, ve mnt {eter | 
(7. Neparate all the Oil that chance to re- 
main ſuſpended in the Mater. This is effected!  - 
in. a oonſiderable degree, by the Fee; which | de r. 
being Kept continually filling up, ſo as that the” 4 
lighter Oil may not come in contact with be 
Paper,”/the aqu us Parr is thus tranſmitted” to- 
lera om Oil. (2.) But ſtill there may: 
remain Home mall of oily; and ſaline 
Matter cherein? If the ſaline Matter be acid, the 
way ta destroy it, is by mixing a lietie Chalk, 
or any pure and fixed alkaline Salt Wich hee 
Liquor whereby alſo, more of the Oil will bee 
_ fe Cy — being now ſiltred and” 
y diſtilled with à ſoſt Hear, rhe": 
t will riſe much porter and desen e i” 
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1 5 | 12 ib Earth 
Hh 0 ined: bob df wifes. . 
RR) i et — its Salt z nod: 
hen 5 d over a dear, Fires or in the Sun. 
And endes fe vera] Operations are per form'd 
in perfection; tis then we obtain what we p 
pern nean wee of ace 
* 4. «1 7 Og | 7 $f) wo > 23011 1 
18. 4. Aud cho! it be not always/ betty far: 
e Purpoſes. of Sings orithe common Calls 
i Ry chele Principle td the Degiae 
of Pury here. menthon'd; yet theft art Many 
Keane tequire chem to be ſi furt 
| fiedy gt! erwiſe: the Operationd Wherein they are 
0 | may eaſily. mifearry;; when we. deſite 
be noted, as one confiderdbleiRegſom:ob 
the Fan A particular Experiments and Orra:- 
tions ; both is;Chemiſtry itſelf, and man of the 
chemical Aftz, particularſy- dhe Abt: Art of >Gladsj: 
- Diſtiljation, acd Wt rnb pas A. Hex n 
"7 igen The - ſerof this leading E. s of the - 
numerous, we hall roucb ſom of: eheni[Exprt 
Wop we ingy!Jeara from it, that-tHeſs che 
wich] Principles bound in-/ different» Quanxis. 
ces, in different Vegetables,” or in the ſame, at 
different Seaſons, or Times of Growth, - Thus. 


-for-inffance; Olives, Almopgs, Sr. Wo- 
ain ſuch an Orer- Propane opomin of is 0 
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Spring e larger Proportion of fixed 5 
lins Salt than at um other Season; and the Tartie 
holds of the W uſvally burnt for Por-ath. - 
And thus we find; that the aqhegus' a f falt 
Principles prefide'i in Vegetables in the Spring, 
dut the oy in the Summer and Autumn ch 
al young Flams abound more with Water; than 
5 _ ſucks as are fulf griwm; and that Ofl is matt” 
plentifully contained in the oldeſt Trees, and 
+. thoſe of t e colder Climates. | Whence we are di- 
-re&edto the Times and Seafons;and Places 
for falling the Pimber deſign'd for Puch, Pot- 
aſh,” Peuel and Chara). & FO 8 1 
20. By applying this Experiment to different 
Vegetabſes, n bas been found that Vegetables 
are naturally diſtinguiſhable into! t grand 
Tribes; viz. the Acid and the Alkaline; the 
1 a eme Acid,” and the other a 
lec Alkali. Diſtihation. 
Guaiacum, Oedar, „Gboves Sor? 
ret; Mint, Baulm. Gr. Lafforddan Acid ; but 
 Garlick, -Lerks; Onions, 'Horſe:ratiifh, Scurvy- 
Staſs, Muſtard, Ec. afford an Alkali + "which? 
when. rectified, is hard y' diſtinguiſnable 
that of animal Subſtances," 10 as Hear 041 | 
ſemblt the Spirit and Salt of Hartfhorn'®. -. 
>/2 4, This Experiment alſo ſnes us the! Mev 
thods-of -malting/'or. ing Tar, Charcoal,” 
fxed Salt, and "clamentary Earth, 'from''Veges 
_ ++)» 7 ables four capital Things in Arts and Trades. 
Far the ſeorched Oil of untuous Wood; forced: 
dot by Fires as che groſb Oilti in' the preſent” = 
| Experiment. Char qil is Wood burnt cloſe 
"562, gut, 2412 fit 0. (4; e near ths mn 10 
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Salt; 
and clementa in males all the: _ 
Copels H . 2 nh: Gold and Silver. — 10 

22. * the preſent Experiment re 12 
the Nature of vegetable Fumes; whereby; in the 
way of animal Curation;;Fiſh: and Fleſh are long 

reſerved, free, from Aa n — 
or where-ever-5 „or any acid vege- 
table Mattel is a Hap acid Particles.go off 
with the Smoke, and in this Form penetrate and | 
lodge in animal Subſtances: expaſed-" thereto 3 .... ...- 
whereby. 122 oke acts upon them in the fame 
manner ume of. Spirit: of Sea · Salt or Ni- 
tre wou'd do... And, whether-ic be not a nitrous 
Acid. a thus tinges the Hams, Herring, Ge. 
red in deying, wen ri to; am- 
rations Aan 651 . 1 +3 9:41 11.4453} 72 ol: e 
3010 iment alſo confirms hae nn 
before ol ery? + that that the force of Fire ia not 
ſufficient to reduce a vegetable Subſtante to ſhes, 
without the help lp of the Air; and that ſo long as 
the fixed Oil, which cauſes the Blackneſs; — 
mains in à vegetable Coal; - it will afford no fixed: - 


Salt by Pecoction in Water g. Whence we have 
ie in the making ;of:Pot-aſh,/ and all the 


to. adyantage, thoroughl 0 calcine 
no fixed 


behind. 


| bs 5 To.as to leave 


nd. hence we are alſp inſtructed in the 

bel Nature of a vegetable Coal; and ſee 
ow it may, have 12 TIED 
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Ne be "Berne" che" ne and vege. 
wäbſe One, Hythe” thoaght to be in ehe 
. n me *6ther - Laſtances 5. 5er 

che Priveiples of animal and e bje&s* 

may be quſtiy teputed the, ſame ; 'as bo l 

agree t dur gefteral Definitions OO, 

Sik and Fart e ag when the ſepcraf Prin- 

ciples/of Vegetables and Antmals are redueed to 

rhe ſame Degises of Purity and Fineneſv; there 
ſcems. lo far Ab our Trials have gune, t6'be nho 
ſenũble DiNrence between them. Thus the 
pure elementaky Earth ef Wegetables ſerves for: 

8 Ahe mak ing of Teſts aud other Pi ias well 
as the eſementary Earth of Animals: ſolid Sap 
is made of vegetable Oils as well as of animal 
Fats and the volatile Salt of alkal ide — wk 

bes, or ven of acid Vegetables Ne 84 

is not to be diſtipguiſped from the wry on Salt 

8 2 hen both are thoroughly” 5 
eli ah fn mee 3507 
Ibpbe ani- But the oy and Difficu gates 
r per x: "theſe Principles: to à hig * 
Srl. Pority; hes oyed” chief Cuff or Seen 
ed ese different: For we fee that the O ten- 
cioully Adberes uo rhe volatile animal Salt; aud 

cis adds ſome- qualities -thät de not . 

belong tolthat Salt, — 4 volatile anita 

and a volatile v -perabfle Salt . esch ſepa 
converted into Sal- by 
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5 thi propdſed: The Wem 
* in Metcury, ſo prepartdꝭ H to Rave A dif- 
| ob Power z and +0 :take up the Mercuries 


— the ſame manner as Water:diflalves 
Salt fram Aſhes. > heſecond is byrmeans'/of 
— regenerating Salts, : particularly: Sal- Am- 
maoniat s. Nich ſhaib detain thauchqre tarthy 
Ports: df Metals, and leate thein Nerturies ſepa- 
able from them hy Sublimation or otherwiſe. 
And the third: Method u by means f a-Jarbd 
Lans, or double: Convex: Glass; in the Focus 
wWhereof, if an Metal be. applied, ats mercurial 
Puarnis ſaic tb and go off in Nume, which 
benorollected and erde, appears ja be 
2 S es ava) 71 0 l bi 
gehe firſt Method were. eaſy . d o- 
775 Tae 88 0 A be. readily 
. Pridcored:: I he fecond isexttemely> laborious 3 
and mul Patience; and Rtiteration. 
But ide third ſeems eaſy enough, and practicable 
to advantage, when a Glaſs of three or four Foot 
in Diameter is at hand; the Sky Terene, and the 


Sun ſhines ſtrang drt 07 batwoveasba? e _ 
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were here launching out beyond the Confines of | 


genuine Chemiſtry ; whoſe Office it is to keep 
cloſe to the Senſes, without 'induſging- any thing 
of Speculation and Hypotheſis: we only mean to 
give an Occaſion for the proper Trials to be 


made, which alone can determine whether run- 


ning Mercuries are obtainable from Metals, or 


whether a fixed Metal may not be obtained fror 


running Mercury. And we ſhou'd be wanting 


to the Art we endeavour to improve, if we di 


not, at a time when almoſt every Chemiſt in 


England is preparing the Mercurius prœcipitatus 
per ſe, requeſt them to try whether a ſmall Por- 
tion of theit fluid Mercury is not by the Opera- 
tion fixed into a ſolid Gram of Metal; and if ſo, 


what Metal this is; and whether more of it de 


- 
«#7 * 
* 


not procurable by grinding their Precipitate, 


and again expoſing it to Digeſtion; and repeat. 
ing this Opera 
ſively ; till it may happen that part of it will 
bear the Cʒy!ſ!lß/ 7 ang oe 
10. And in the ſame View, we recommend it 
to thoſe who deſire the Improvement of Chemi- 
ſtry, that they wou*d procure a double Convex- 
Glaſs, three or four feet in Diameter; and try if 
when a Metal is expoſed to the Focus thereof; 
the metallic Matter which goes off in Fumes, 
being collected by a proper Veſſel, and dextrouſly 
applied and plunged in cold Water; may not be 
thus condenſed, and aſſume the running Form 


and other Properties of an actual Quickflver: 


tion for a number of times ſueceſ- 


If theſe Experiments ſucceed, they een KY 


repay the Coft, by uſeful Knowledge at 
41. But to 

from the foregoing Experiment, that as gn 

Brimftone reſolves it{c]f into an acid Liquor, an ; 


an carthy Matter; we find that certain 1 | 


M : * + | 
* 
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proceed; we are farther to obſervs 


„% Lzactuar THe Ele HTR. 
or metallic Subſtances, will, by a proper Ana- 
Uh, afford the four chemical Principles above 
mentioned; viz. running Mercury, Sulphur, Salt 
„ 2 and Earth. But it is not ſuppoſed to hold uni- 
-», verfally, that all mineral Subſtances ſhou'd afford 
A2 a running Mercury upon their Analyſis 3 but caly 


uch of them as are properly metallic. 
AY -. 42. So far as the 9922 of Minerals has 
bs of of Mi- been tried, it hou d ſeem, chat all Metals con- 
zerals, cain a running Mercury, fix d in them, as Water 
zs fixed in dry animal or vegetable Subſtances * z 
and joined with a r, or an inflammable 
Part, and an Earth; with a little Salt in ſome of 
them F. The Foſſil Saks reſolve inte 2 large 
15 JA; of Acid, which is always united with 
8 and a ſmall Proportion of Earth. 
; Stones reſolve. inte a large Proportion of 

4 and a ſmall quantity of aqueous and ful- 

| Phureous Vapour. And Earths teſolve into a 

mere terreſtrial Subſtance, a little en Acid, 

and a ſmall Proportion of Sulphur. - 2 
43. Upon the whole therefore we may con: 

ag — 4" qumde 1 Sulph — 7 
0 ater, 7 u, = : 
Mercury, ate the true Chemical Pri 
e nen Letten 
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ble Thing ngs,. or the Law of Induction for its Prin 
C ee but, if ĩt once indulges 
hypoth Jotions; F . Illuſion and Dark 
neſs pg inſtead, of ſure Rules, uſeſul Diſcs- 


Lig 8 the, Underftanding,./ ee 
i 5 mon chemical Priociples are 


"thy ſaid to mM Vater, Earth, Salt, Wren 
and; Mercury ; ,wheteby many chemical Effects 
are explicable an common Senſe and Reaſon : 
ſo EW to Rules of working to the ad- 
of the od and of ordinary Life f. 

That as animal and vegetable Sobliances 
are fo reſol vable imo the ſame Principles g, there ig 


- making more than two Piſtincti- 
as IX 


and 1 winch ſeem to differ 
chiely. in this. that the metallis Species of Mines 
rals 1 a running Mercury ; which the 
vegetable and fimple mineral Species will act. 
4. Tbat the different Combinations of ef 
2 chemical Principles make all that vaſt variety 
2 
ies t rence 
theſe Bodies appearing to ariſe from the different 


5 — 5 theſe Principles: are =, 


unleſs we except: the Ait, there ſeems 
tio neceſſity for -introducing a large Number of 
Lela iples to account — ſor all the. 4. 
bernomena of Nature and At. 


3. That the corte fpondeat anitua band eee 


ble Princpexgs in many Caſes be uſed ſor or 
another; ſo as 2 render volatile galts and 


of chemical 'Prineiples,. via. the 
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| Fs and leſſen the expence attending cher 
Uſe in in particular Arts and Trades gj. 
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1 6. That ker to le a. the troub 
50 pende of procuring the volatile Salt. of WT 
Subjects, theſe Subjects hou'd be firſt pirge : 
their Oil, and unctuous Parts, by! Be 1 e 
Water + after which, they may be made td 
volatile Salts and Spirits, as pute, or put u 
unboiled Hartſhorn v. But care muſt be taken 
not to boil the Subject too long, 'otherwilt — 
Jelly will alſo be got dur of it 55 8 
rr We, of the vol T6) of _ 
7. That the onrectißed volatile Silly of vege⸗ 
ub and animal Subſtances, ate t e "Sales vola- 
tiles oleofi';” according to the Difference of the Oil 
abounding, wherein they are properly diltinguiſh- 
ed into Salt of Hartſhorn, Salt of Ox. bone: S. 
of human Blood, Silk, Ge, But that when thefe 
Oils are totally feparated' from them, they be⸗ 
come one and the ſatne undiftingyifhable'vola- 
tile Salt T. ee i a 2h 4 98 * 
8. Phat thoſe, Aled the wlatile . f 
vegetable and animal Subſtances are-onfy'a 1 
Proportion of Water impregnated wich ſome 
the volatile Oil, and Salt of the Sobſect Hand 
accordingly chat by Rectißcation, they & nay be 


| 3 . . reſolved into theſe three Principles; 2p 
EY © there is 0 neceſſity for intfodbcing's irituous 
_— - Principle. N inogn mn : 
x 9. That it is che adimixture ef Oi 6 which 
ives the Colbur to volatile _ and et 
its; for when cds Oil is totally — 8 | 

from them, the Salt vx permanently Pants, and 
ny e & 255 * 288 on 
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5 . That volatile Salts are obtainable from all 
kinds bf Land Animals, the amphibious and 


ſubterraneous Tribes, Birds, Fiſh, and Reptiles, 


from alkaline Vegetables without Putrefaction; 
from other Vegetables after Puttefaction, from 
n Hoofs, and all refuſe animal and 
ble Matters, ſuch as the Pith of Horns, 
Uline, the Blood of Slaughter-houſes, Sc. and 
— 5 — pure and perfect as from 'Hartſhorh, 
which aſfords a Rule for the making volatile Al. 

kalies and Sal-ammoniac cheap in England.” 
11 That elementary Earth, a Subſtancefixed, 
and of itſelf unaltered in the Fire,” Air and Wa- 
ter, [conſtitutes the firm Baſis, or Skeleton, of all 


animal and vegetable Subſtances; and that Wa- 


ter Salt and Oil mixed, and wedged betwixt the 


Particles of this Earth, are what conſtitutes all | 


animal and vegetable Subſtances . | 
12. That there is only one kind of volatile al- 
kaline Salt; when reduced to abſdlute Purity: 
the apparent ifferenee betwixt the volatile 


entirely d ing upon the different Oils wh 

with chey are mid + HOVE, *- 4: JO BEL 

p * Thar by endeavouting to urify the — 
Principles too high, we do but deſtroy 


their pens or loſe the Properties Wheels 
they produce their ſpecific Effects. Thus Oil 
by numerous repeated Diſtillations, are loſt in the 


form of Oils, and turm'd to Earths; Mn . 5 


Salts fly away in repeated Subſimations ; 
Hixed Salts turn to Earth by repeated Solotion © 
and Filtration l. 9 Nu F725 \f; 913 - Tar 

14. That {hitnAl Bodies naturally contain no 


fred Salt, che“ the acid Vegetables, Which are 
n 004 0199152002 ue ua ene 
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"planes contain it Wah Whence 
there is lodged in the Body @ Power of convart- 


the Matter of fixed Salt into en 
wi 


F ; Ns, 

1 That volatile, animal ond bur. 
table Salts. chiefly wi rd to their Vo- 

e ixedneſs, _— 


— 1g . 
tory 90 ih 
Make an 2 


attending the Analyiis x 
3 Aſfinity, or Relation, ah e of thaobomi- 
=. cal Principles have to others: whenoe.they gobere 
1 oogly xogether, ſo as not to he well feparazed. 
2K pure f. Thus part of 3 Oil of Animals 
1 m_ y : riſes with * ce of Heat, as 


1 5 the volatile Salt; MIXES therę- 
1 Vith, Sc. —— prove Chemiſtry, we 
1 eh ſk * far other analyſing Powers, be- 
- > And ſuch an one in the preſent Cafe 
= 16 \ og which. imbibjog the vglJatile Salt, 


move frongly hens dan Hel. thus makes a 
| Se Fire acts as | 


. Ng which riſe. CParpteiy after ane -nopther,.the 
Es NINE the Alcohol next, and the Ma- 


= 117 That the Mercarics of Metgls may map SY 
= -- uz een iſferent Ways; — 
1 that poſhbly theſe Mercuries, or the common 
| | Wa er ue may be convertible into Me- 
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of Anthtical 

Wh But this Matter requires a farther Exami- 

nation, and ſhou d be brought under the direct 

Evidence of Senſe. eder 

18. Laſthy, that there are certain bee 

and chemica Operations, little attended to, which kN 

may afford great Light io the Underſtanding, my 
prove highly advan us in chemical 3 

loſophy and Arts; we for the 

the Mercurification of Metals, the powerful 

Furnace of the Sun, the artificial Uſe of the 


common Elements, Cc F. all which: 
mend to the farther conſideration. 
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--Synthetical: Chemiſtry ; or, the Art of” 
Terbe: og Reę le a 
n 0 Sita Regompoſing | Bodi 2 | 
5 N vur laſt Lecture we ende — to K 
3 the more intelligent Chemiſts 
hm. d by analytical Chemiſtry,” or the Reſo- 
lotion of Bodies; in the preſent, we propoſe to 
give ſome Inſtances of Recompoſition, or the 
compounding of Bodies from their ſeparated 
Fart, or Principles: ſo as to compoſe the Ori- 
-ginal whole again. This indeed is extremely 
difficult to effect univerſally ; yet it may be done 
in ſome caſes; ſo as that the recompoſed Body 
ſhall be perfectly undiſtinguiſhable, by the Senſes, 
from that which had never been bated by the 
Fire. And if the Art of Chemiſtry were per- 
ſect ; it wou dd be able thus to recompoſe, at leaſt 
in ſome tolerable... manner, all the Bodies it di- 
vides. At preſent it i is far from this Perfection; 
eſpecially in the vegetable and animal King- 
dms; where, by reaſon of the vaſcular Texture 
of the Parts, ſuch a Recompoſition ſeems almoſt 
imfiradticable ; unleſs the natural or organical 
Structure be ſome way or other preſerved, or 
——. imitated : whence we are carefully to 
betwixt theRegeneration of organized, 
val deRegeneratjo n of unorganized Bodies. And 
as the latter is — the more ſimple, and eaſy, 
we ſhall begin with that; aſcending by degrees 


| the more e kinds; fo as t9 1 = 


A $66 Sock 3, 


: ” 


. bs - 4 


this, Regeneration may be rationally expected 
and where it is lefs c he hoped for wich The 
V LF: carrying this Parc of n 
ion. S518? ol N SW 15921 
2% This Symtbetical, Chemiſtry, taken in the Hncberical 
| ſtrict. Senſe, ſor che Recompoſition of: Bodies ©*-if7- 
from their own Principles, is rather af Phils? 
ph than, ordinary Uſe. And it witkdoubtlef 
asked, to what — > wy we ſtudiouſſy en- 
deavour to recover thoſe Bodies by Axt. Thich | 
Nature afford us in plenty? We anſwer, ijt 
wou'd ſhew an extreme Periection and Power of N 
Chemiſtry, to he able to do this 3 and proves 
eitber that Bodies might be taken to pieces th 
Fb Fire, yithour. altering or injuring their natu⸗ 
ral Parts; or at leaſt that any accidental Altera- 


ion brought ypon chem by the Ana lyſis, might 
g. be be reftfied ed or aboliſh'd by a Recompo- 
ion. d inge n 710 117 Inn 


But here vi xe are to guard againſt a Fallacy. ; 
— ſuppoſing | the Art of Chemiſtry ſo far ad- 
yanced,. as, to reinſtate Bodies after their Ana- 
| Ws we muſt not thence conclude that Nature 
iginally uſes the ſame Means to compoſe them. 
The ays ſhe, uſes for this purpo 
fill be a new uiry ; and e e 
ty proſecuted, ſar che farther enters of cv 
Aoi Chemiſtry. : Ihen 1 i e 
Qur . firſt Example of Recompoũtion = 
9 from Nitre,; = ſecond: from Brandy 
5 3 n Ginaabar f an . _ from. 
ge. 72 N . ys, 
455 . 1 . ll * 212 
The Regt, or\Recompoſition's Mus; m | 
is oon acid Spiru, and = N 
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L1evor THE Nix th. 
Retort, we poured upon it a third of its 0 own 
Weight of rectified Oil of Virriol'; then pf 
the Retort in a Sand- heat, and luting on a larp 
Receiver, we diſtilled with degrees of Fire, u 
ta the higheſt that dand wou d give. Then fuf. 


e rs all to cool, we thus obtam'd 4 pur 


e an 
ſtrong Spirit 'of 'Nitre 1 which 2 A 5 
Fumes, and cannot, by any 
foond to participate of the Ol of Virriol, "uſe 
in its Preparation. 115 


Had « fix- 6, On the other hand; we dock 2 pound f 


ed Salt. 


is, 


5 "Set mm Se Balak from any fixed alkaline Sales | 


longer keep fluid with that 


_ purified Nitre, reduced to Powder; and mele- 
ing it in an earthen Crucible, throw'd little 
jeces of Charcoal into it ſueceſſively, till the 
—:: 

ucible appear d fluggiſh, or w no 
ne rp of Heat which 
melted it before. Then IS, my Sel 1. 
as to make the Salt run again, 

2 a clean metalline Pi 


ate; white: 1 
nto 4 Subſtance, called ue Niure. * 
on And'thus, at two different Operations, we 
reſolved the ſame Subject, Nitre, into two very N 
different Parts; which being put together again, 
—5 a proper Manner, conſtitute the original 
ain, E Pes 4 
dor if the alkaline Solution of fixed Nitre 


in o War, be gractly ſaturated with the acid 2 | 


Spirit of Nitre, till no more Efferveſcence ap- 
rs; and yet the Mixture be not made alka- 
fine this com 5 will, by Ie 
ſhoot into true and perfect Cryſtals of Nitre; as 
we found upon Tal. And the Experiment 


| ſucceeds no leſs, if any other fixed alkaline Salt, 
zs that of Nitre, Pot · aſn, Gc. be uſed inſtead of 
| 5 fixed Nitre. 


9. And in the ſame manner may common 


a e e ol gen. Salt: or Alam, ſtum 
any 
28 fe aer us Jaſtances of perbaps che juſteſt 
tien cf pe — | 
"AQ 13D mark m periment, that Uſe. 
the two Subſtances which way the Nixe, are 
extremely diflerent : the one being highly —8 
bobs and volatile 3 the other inodorous and fixed 3 
the one a violent Acid, che other a violent Al- 
kali hut upon Mixing. chey unite into a neutral 
. Salt; of the very ſame Nature eee 
en which afforded chem. | 
11. From this ee ſome have vencued 
40 affirms that Nitre is naturally generated in the 
ſame manner; but this thou'd not be allow'd 
till it is ſhewn that ſych an Acid and ſuch an Al- 
kali are to be found diſtinct in the places where | 
Nitre grows. And we cannot too well remem- 
ber, that there may be ſeveral phyſical Ways of 
effecting the ſame ching; all which 1 are 
not to be preſumed, hut ſought. 
12. To this Claſs of artificial Kecompollidins, HY 
may be added the Reproduction of Sulphurs and 
Vitriols 3 tho the Experiments do not commonly 


1 "ta TA 


fied: alleine Fal and Spirit of Aiuch fo 


ſuceced in Perfection. And as we above b.. 


ſeryed, the Thing itſelf having 838 a philoſo · 
phical Uſe, only a very few Penſans have en- 
deayoured to improve it. 

16. In our preſent Lesen we may ob- 
| ſerve, that che Nitre, cho' in both Caſes it ſuffers 
2 great Violence of Fire, yet is not ſcorched or 
render d empyreumatical: which in other Caſes, 
where the Subject is more oily, ſeems a principal = 
Cauſe of the Difficulties found io zbe regeneration 
ls yo particularly ſuch as Sugar, Turpen-. 
ws of Se. . whence we are directed to 
_—_ theſe 54. Bodies with ſuch a degree 
of Heat, as hel! nat ſcorgh tbrir Gu r ce de. 

1271 | | re 
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ſitre co recompoſe® them3 or elſe:to ind out 
ſome more proper Ariklyſer for themuthan the 
Fire; ſuch as Particular Solvents, capable of ſe- 
Parating, and others of reuniting their compo- 
nent W without having! chis Alter ve | 
Elect.” {EMH MPO Gi EMAIL OW)" 
14. Tie Scheenm bete intimated, wlight 1e 
| :4onfiderable. Uſes, if a competent Set of them 
were diſcover' d; and as directly tending to the 
Improvement, boch of analytical and ſynthetical 
Chemiſtry. | Thus Water in ſome Cafes isa better 
, Analyſer than the Fire; as we ſee particularly in 
the ſeparating of Salts from Earths; and thus 
ſome Chemiſts are faid to have a Method of re- 
covering analyſed Amber, or Amber diſtilled 
for its Salt and Oil; by means, not of the Fire, 
but of an artificial compound Salt. r in- 
of which kind hou'd v6collfied, 


4 
fs f 
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v rtod into its N Parts, and 


'Þþ 0485 90 Toa pint 3 we added half 
8 Pound of dry Salt of Tartar ; then ſet the con- 
taining: Glafs in a gentle Heat of Sand; where 
we obſerved the Sait to diſſolve into a Liquor, 
by attracting to itſelf the Water of the Brandy; 
leaving 2 Spirit of Wine 3 on the top. 
This Spirit we decanted little more dr 
Salt of Tartar, and found "xg this ſecond Salt 
ſtcearce relented. Then pouring the Spirit into a 
| Glats Receiver, we diſtill'd it gently over, and 
thus obtained a highly rectified Spirit of Wine. 
(2:) In the ſame manner we diſtill'd the ſaline 
Solution, left behind upon decariting the Spirit; 
and thus obtainꝰd the Water of the Brandy in 
n Purity, * Salt of Tartar, 


in 
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"of Sinai Cine, 


in a dry Form, behind. ( In che. ih 1 rs 
we Fart the Spi irit and. je ater to e ther ;. bets, 


deftly TR che Brand com Wik QUE. 
any coder fe Alte e * on HR 9p. vl 
16. The. Separitn and Retompid ah * 
however leſs exact 10 the preſent, t han ih the 
ye Caſe;  becaiiſe, ſome, mall - part. « 
h Salt will al 473 owe del 1 25 857 tio! 
both along with” che Gor and. the, ater : b 
when the Experiment 


when the Exp Ferne He@ion, 
ee = Recipe 
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2 T5 «8c day he d < the] Ret gi The Expe- 
poſition of Wine, afar Ha Ko or 
been diſtilled Py 5 the Recotnpoli poſition gr 
Vinegar, from mY 9775 Ne; ball by. re 
means of Knew OT "Night Fermehtation. 
And if 5 in theſe Caſes be. rde 

1 Recompotition N ju 

1. T0 enen de 1 

11 ei * Ee feconimend 700 Op . 
per intermediate ubſtance 3 : which: 7 he . | 
mentable, ot or actus h, A &rmenting Sta te: ſuch 
as 4 little new Win Sugar, 1 5 1 eG 1 1 
or the like; for theſe Subſtances th "YN 5 
wotk in the Liquor, lay belt gg 9 
aqueous, and fyirnyo-s and ſaline both, of 8 0 
bring them into the State c 0 ixture or Arrange-- 
ment, whereon heir Perfet ion, as Wines, And 
how: far this Method 


e ee 


7 for "ths 88 4 

ſition of fp rv chere · ure tend conſti - 

tent Parts concertied, vir Alcohol and Phleg mm 

_ whieh'renders-r and Combi ss 
o much the eaſier, and more exact; nor is there 


nn * * an intermediareSoſtance. | : 
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it, 
NG. an artificial — W 
ing. grou ad. fines „compared with: che natd 
. ingviſhable fam it.o In 

229 Tepee abar has He. 
Nom. ef the nik >ithia 
| being teen in zhe Mine and: gdefetiniahd- 
N ——— ; THIOL Phar oancha Fam 

ly encrate Cinnaba '48- byothe; Figure and 
Make 1 * N lubli 
And if the two be cempered together, in A 
other reſpects, Wee ene wee, When 
che Operation is, juſtly Fenin 
* 118 tient ers hi the: 
preparing urtiſfie nn 
5 7 the, eee of Buſineſs de thut 

ee carthen, or (with it Head 4 

Mey ey Body * and ſo placed ia a Sand- 
Heat, a8 to touch the Bottom of theilfot-Pog s 
hi the Sand riſes above the, con tainkd | 
Rn. And here it is a principal. Caution 


to uſe a brisk Fire, r * — a, 
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finiſhed i 

haps, 5 pa bert d See e uſed co 
1 o! Quickllers Abe, 
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5 S n Salpbur; ee 
1 85 ww :,Qres; melting their Metals with Sulphur, 


/ ſhoay VE eee not rg wit chem again 
we 4 and all ocker Inſtances! of xi: kind! Na t 
ort « The pfeſene Experiment is of confidetable 
beef particularly! in naturat Philoſophy, 3 
+ Aerallorgy ;- as ic ſhews üs that's ve 

fd Mercury may by rg 


50. an al ore of Sulphur,” Be es 7 | 
bar Wikenee'we ſhou'd not be &vcr<hafty 


er. to conclude, that Mercuty cannot aſſume à me- 
; a 25 talline Form f. Sos n -Chiemiſts 
3 that Mercury is nothing e Ie: but a Me- 

ml, vverdoſtd with that Part which. gives ducti- 
lity:and ſoftneſs; as all che Metals temarkabl7 
= When amalgamated with Mercury, 
Sever oy Jays together all the Proper- 

ties of nay. peeps in cauſe” to 
allow ic of an n 
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2 re. bd (i.) We took a large Ox. Bone, and made 
Nad. a ſtrong jelly thereof, with Water in the Di- 
geſtor : then (20 in an open Fire, burnt and 
Nd the Bone to coping ieee by 
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Of Syatbetical C;emiſry. 
irs external Figure: ſo that in other reſpects the 
Bone was reduced to mere Aſhes, or ſeparated 
from the Principles of Water, Oil, and Salt; 
which it originally contained. In this ſtate we 
found it extremely brittle and crumbly; but (3. 
putting it into the Digeſtor again, to the Gelly, 
and warming them together over the Fire 
ſome time then taking the Bone out, and ſuſt 
fering it to dry in the open Air, we found that 
it gradually harden?d, and recover'd, in ſome to- 
lerable degree, the Appearance, or Colour and 
Conſiſtence, of the natural Boneee. 

27. Gelly, by an Analyfis, is found 5 
the ſame Principles as Bone itſelf “; or to contain 
the matter, not only of Water, but of Salt and 
Oil, and a lictle Earth: fo that to uſe this Gelly, 
is the ſame thing as to uſe the Water; all which 
being thus together ſoaked into the Skeleton of 
the Baue, des it in ſome es to its natural 
State. 11a &O. YEW 2 
28. But to ave! uſed che direct volatile Salt and 
Oil of the Bone, for this purpoſe, were to ule 
two things which did not exiſt in thoſe forms in 
the Bone; for to ſeparate the volatile Salt and 
Oil from Bane, requires a much greater degree 
of Heit than that natural ro an animal Body; 
whence they are never thus ſeparated in the Body, 
whilſt that remains in its natural ſtate. Tho! a 
Degree of Hardneſs (with Diſcoloration, on ac- 


1 Fog of the black and ſcorched Oil of /the'Sub- 


may be given to Bone-A ſhes, by the ſe 
n or even by Water, as we feet in Teſts, 


: We were farther. encouraged to uſe the 
| 4 


of the Bone in this Experiment. from vb» 


Tat en the 0 e 2 27 ; 
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LzcTuae THE Nix r. 
might he gat' out and united with the Water, 

fa extract tham ; fo as to leave nothing but 
a little Earth behind ; reſembling the Aſhes left 
upon a dry Calcination in a violent Fire. Whence 
ye are plaiply inſtrusted in che nature of animal 


Body. And hence 
alſo we learn the Nature of Mucilages, Sire, 


_ Gbe, = wipe Aura x many things relating 


ta Medicine, 
30. This . . mi 


and Arts. 
be fender d more 


ſaccelabd, if we cond procure the tenacious Glue 


or Cement, which obſtinately remains in the 
of 'the Bane, even tho? long detain'd in the 


Pores 
Ni ive. This Glue ſeems to be an intermediate 
Subſtance of a middle nature, betwixt Gelly ==] 


clementary Earth, whence it were proper tot 
ifbygriacling the elementary Earth fine, and di 
Senne it with Gelly ; ſome ſuch tenacious Glue 

Id nat be procured. This alſo might open 
the way to a Hiſtory of Glues, which is ex | 
wanted in Chemiſtry, natural Philoſophy, and 


iſcuous Maſs of elementary Farth | 
be uſed, inſtead of that which retains its natural 


2 Ie ebm 


FVaſcular Form; a kind of Callus would be thus 


produced, inſtead of : a regular Bone, Whence 
we may be enabled to j of the Nature and 
Tonen ian agree: pri . in the Bones 1 


Animals. 


32. After the manner of our proſent Expe ri- 
ment, ve might alſo attempt to recompoſe \ ve⸗ 
getable Subjects. But before any thi 
ind is done to perfection, Chemiſtry will require 
the Afiſtance of mechanical Contrivanee : and 
many] n fromthe Anatomy of Plants; 
gef Vere leam to preſerve the native 

egetables, upon en Anal fis or 


dacing | 


of ths 
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ducing Tath Spirits into re 8 heſe's 
e bee apt to fly 0 En Feat; 
may in good renſurd he c 2 — 
by Art. And unleſs they are thus preſerved, the 
Subjects will wunx their native Taftes and Odours, 


which depend upon theſe Spirits, or ſubtile, vo- 


latile M. 
2 e6f Reeornpoſititn, 15 bud Re- 


33. The hi 
0 7 — its — ja — 
ciples; ſuppoſe a 


when a Jody 
horn tb 
Salt, Off, and Favelf; 1 e wh 
gether, ſo as to form 4 du 
from the Original. In ofder to 1 3 to 10 
een ler let the thing be flrſt tHed in 99 —. uf. 
organized Bodies ; as Glaſs, Furpt 3 
8 Feed Wines, „ Ores, O. 
proceeding b y ed; tees, up to the thdrEdif- 
flar atv organicel Bodies; ſüch as” N : 


wu WW No rAaYv 
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| ve. | lyſis and Syntheſis muſt likewiſe — 2 
35. Bw let it be obferved, that che Ae 85 Im- 
A. _—_— is not limited ro the Bufidefß of jut perfect 
 - # _ Reſohutions arid Reco 4 it can produce Nei. 
nimberlefs Effects withour going to this Back. 
| nefs;* This it already analyfes and recort 
of ſeparates and mixes; aff rhe rttraf ant artij- 
fiat Bodies, in its own imperfect manner. N 
m_ it has toy mtu * or a, 5p; Of 12 . 
cities; as Tlactures, Extra its, Offs 
Waters,  Efibrices, &c. and the ſevere} 5 
IS dicics of Sugar, Wine, Alam, Silt, EAR, 
| | 8 Fortis, Oil of V itriol, Soap, _ Guß E 8. Se. 
Sc. For without attempting a por Se- 
paration, or Reco of n . 
A a groſs 3 Mixture of Ts or. _.. 
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three of them will T. afford very uſeful 
_ Subſtances 3 ſo that Chemiltry, tho? ir remains 
The "ns, is ſtill highly ſerviceable, HOES 


Axrous and 1 
„ Wie learn om the preceding hates: chat 


we cannot ſafely conclude Bodies to have been 


Dil of che Subject, when the Subj. abounds 


originally compoſed of the ſame Principles, i into 

which, the Fire reſolves them. 
2. That, as the Fire, in many Caſes, proves 
5 A juſt Analyſer ; and reſolves Bodies into their 
| conſtituent. Parts, without Alteration z ſo, in 
others, it quite perverts. and. changes their Na- 
ture and Properties; eſpecially by i ſcorching the 


with Oil T. 
3. The, the perfect Regeneration of Bodies can 

| only take place in ſuch Caſes, where the Fire, or 
other Inſtrument, is a true AE: without 
| any extraneous thi of its on; or any 


1 way or ſubverting eee 
8 


4. Thar che BuſineG of R. jon is to 
be diſtinguiſhed into three kinds, viz. mineral, 


vegetable, and animal, differing in Degree of Fa- 
eie; che mineral kind the eaſieſt ; and 
therefore to be firſt culriv; in order to im- 


prove Synthetical Chemiſtry, and render it more 
Sam reouſly d ble in organical Bodies 3. 


2 22 Chemiſtry is more imperfect 

ytical; or that 4 preſent Chemiſtry 

Ades ee Bodies more perfectly than it puts 
8 . e 


Ana- 
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Of Synthetical Chemin 2181 
Avalyſers than Fire; and more ſuitable. Methads | 
and Menſtruums t . hitherto 22 tall 72] = = 

6. That a new Compoſition is uſvally-made in | . 
every. chemical Reſolution. Thus when Nirre is 
ſeparated. into. an acid Spirit, its fixed Salt re- 
mains compounded with the Oil of Vitriol T. 
When Mercury is ſeparated from the Sulphur in 
Cinnabar, the Sulphur remains united with the 
Quicke-Lime, or Iron-Filings:. When Water is 2 
ſeparated from Brandy, the Water unites with 3 
the fixed Salt; and — * Spirit to float ſe 7 
parare. And this appears to be generally the 3 
Caſe,; ſo that the Separation is 1 5 by ſome in- 
cermeiace Body, Which unites with one part, 
and not with the other of the Subject. Whence 
we are directed to find out the Mediums of Mir 
ture and Recompoſition, as well as of Separation, 
ws to Ferfect Analytical ene Che- 
miſtry 
7. That Bodies endowed with a nat e Spirit, 

are-haxd.2o. rethmpole, unleſs this Spirit be ſome 
8 Ae Ff Fr. Thus for inſtance, 
owers, &c. may be dried io Sos 

os =—_ blind , Heads, ſet upon, A; gentle 
Sand- Heat; then taking the Subject aut, a 
| ſeparating: its Principles, the Oils.and Salts bei 
afterwards impregnated with the native Spirit 
the Subject, remaining. in the Blind Heads » ſo 
as amy to recompoſe i hols 1 in ſome tolerable. 


. "That animal Galy 10 4 Mixture of all the 
| pris Waningl object, Viz. * * 
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njoderare Proportion of Oik and Sale, and a Bete 
RT they iy na the phyſical Cauſe, 
15 1 en alte be, ; 
W ound t es in the ; 
; 8 fare, Sc. And hence we have a 


cee | 
1 0 n'for natura! and e iments? Hi- 


Fe ſes, Size. 'Ghies, Sc .. 


8 of. na ical Chemiſtry 
o afford: the Rule of 

operating to Sy ahh 

; Fee Ani ti 


Gent + Thusmaſt 

10ns bicherto performed, 
are but ſuperficial ttempts to enter and open the 
Subſtances of natural Bodies; for which' uypoſe, 


1 bes foe” Caſts,” 1508 5 Digeltiobs, repea 7. 
; = 85 158 e 


tio Fe: are 


og Principles 


1 ANN Addition or whether this 
PS not uſyally rformed by Tof Mme certain 


Agiſtance mae wy wer of Art to 1 3 
Auck paärticu larly what is the Office of the Air, 
Water, and Fire, in bri ing about this natural 
Opergtiop ||, in the” wa 2 1 Fermentation, Pure. 

| faftion, Attretion, Nee. and the general 
TEES. of Motion or Life ** 3 and whether 
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The Caration of Vegetables, or the Means 
of preparing and filtmg vegetable Sub- 
Jelis for various Uſes, viz. Brewing, 
Diſtilling, Vinegar-making, &c. 
E are now proceeding to examine into 
| the Nature of | Seminal Vegetation, 
and che Curation or Preſervation of Veg-tables, 
with a View. to the Improvement of.. Chemiſtry, 
and the Arts thereon depending 
2. The Subject is of large Extent, and if duly 
proſecuted, might tend to the Enrichment of the 
Preſent Arts 3 or the Diſcovery of ne ones. For 


on regulating the Growth, and curing of Veg: + 


table Productions, depends the Perfection of 
Corn, Wines, Malt, Bread,- Sugar, Tobacco, 
Spice, Drugs, Simples, Dying-Stuffs, and the 


like. And new Diſcoveries either in Vegetation, 


or Curation, might eaſily introduce new Trades; 


7 5 as has been the Caſe in Sugar, Tobacco, Wines, 


einn e. 3 
3. By Experiments in Vegetation, we here 
propoſe to ſhew the Methods of regulating or 
conducting this natural Power for the Service of 


Arts; by directing it to anſwer particular Ends. 


Thus by ſtopping ſhort towards the beginning of 
Vegetation in Barley, we procure Malt; and by 
permitting the Grapes to hang till they grow 
not only ripe, but almoſt dry, upon the Vine, 
we piocyre rich twcet Wines, And thus we 

| 5 may 
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veral Years, Our chitd 
the Method of curing vegetable Juices by Decoc - 


Of veguall n 4 1 


3 Toh? 


way op Vegetation at any Period, or continue 
e — ö e a wenn 


= 5 


h a he are ien died z and the —* to the 
aue and preſerving them, ſo as to have —_ | 
con vn Hi y ready * hand, when they come tobe | ; 
u in uſe oj 
2 Our firſt Experiment therefore is colculited 2. De- » of 
ro ew ihs Method offi ing the natural Pro- of «be 1 
ceſs of Y ate Nn in 9550 z ſo'as to — 
Grain, P ſe, Nuts, Maſt, and Roots, for the 
making of Beer, . Vinegar, and Spirits. Our ſe- 
cond F ee the Method of curing 
both fermented and unfermented vegetable Juices, 
ſo as to'make them keep ſound and good for ſe- 
iment tends to ſhew 


4 4 - 4 


tion, or Inſpiſſation, for the Service of Brewing 
and Diſtilling. And our fourth and laſt Experi- 


ment will ſhew the Method of curing Yeaſt, the - 
Flowers of Wine, . and Wine-Lees, for the Scr- 


vice of ſeveral Arta, 2 W es now 
follow in order. 


"oy 


1 Sap Rs — 9 


The Methed of ſtopping the natural Proc of 2 
a with a view to Mating; or the Prepa- 
ration of Grain, Seeds, Pulſe, 2 Maſt my DOSE 


5 5 * the . of Beers, ca and - * 


k ” 
g Ag 
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e Damen 1B Tanrn. 


n. We pluched up u parcel of Garden - Beans · 
aden chan id been faller'd to ite in the Grohd 
about — Weeks in the e ; ant found 

each Bear mit to ſplit, or ſeparate, into 

— to a; 1 the Radich Tar ot out 
ſome Inches downwards, and had begun to take 
Root in the Ground; the Plume alfo, which'be- 
tomes the Srillt of the Bean; deing riſen to the 
height of two Inches. Ia this face we dried 2. 

few of thefe over 4 cler Fire; and thus fbund 
them turn to a kind of Bean Male, that tafted 
fret, bir eacaly- Berwiar the Teeth, and diſ- 
inwarny Water 7-16 as th affe 4 
Wort, fit r fermenting, with Yeaſt, into a Kid 
* e Beer or A oo e 

* TWwE dultyue us in the orion 
3 Praceſy of Rialting; which; itt the Cal of 
k, "is conformable hereto : dird in che ale 00 
& Indian c u d Pio ws ' 


we of Water, for - 
_ fwells, becorties SO 
unges the Water of d brighe Brown, of AEM 
Colour, Then this Water bing diainet any, 
| the Barley is removed from the ſt 
0 a Floor, where i is chrown . * ui p0 cal 
the t. Conch; that is, ar even 4 = 
this height of abour two foot. W 
the capital part of the G N W 
for here the Barley ſpontaneouſly heats, and be- 
gins to BE exactly" im che fare manner as in 
8 Example of Beam fhooting out firſt 
„ and if faffer?d-to: continue, then the 
him, Spirez, Or Blade. But the Proceſs is to 
de ffopy'd ſhort. as the Eruption of the wb 
| of! ne 


* 85 — 7 See a/fo forme Experiments to this 
purpol i in tas rg Dae. 
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Operation proc. he fallow! 


Virginie Feat, is. much lef 


Of Feral Curation 167 
otherwiſe the Malt. mould e The wax s 
to ſtap it, is to ſpread this Wet · Couch thin over 
2 large Foot, and keep it tuming ones in four 
ar five Hours, fer the ſpace of wo Days Jaying 
it ſomewhat thicker each time. After his, che 
Malt ij again chown in a large Heap, and | there 
ſuf8er'd to. grom ſenſihhy hat to che hand, 25 it 
uſually. will in twenty of Shirty Hour wore 3 then 


being eee eee ee is. is thrown 
upon the Kiln, to be dried criſp, without ſcorehing; 


9. And this is 4he general Proceiogt Malting, 
2 almoſt every Malſter e e, 
partieular y of merk ing, Bat 3 . 


vantage. 
be e fr)! Re eg ay newly 
rhrafhed,, or an tak newly wan Wed. 11(2.) That 
it ho not med or made vp of different Sorts, 
2 er e e. 
ong a un wnke it oft. (4.) That it 
es. 3 & che combats: Jo 
zfter in the Wet-Canch, ſe 48 to N 
Tendency of the Blade to ſhooting. : 
Cans: te num the Wet Cench in 4 NA 
moſt,” if the Barley cronies; that. is, ſhaots more iin 
the middle than dn tha Gdes. \ (7). To keep it 
duly turning aften id is aut ef the Wet- Couch, 
— eee — 4 
p. Q It throug 
the Kilo,” but withous a. fierce Fire ; 10 as he 
feveral Days in deyi a Kiln of Pale Malt. And 
if 'thee Direftions, 8 ablerved,. the 
* will always be good. 3 
"Phe Method of Indian Cor, or 
aboriquy. For if 


this Corn be buried two. ot three Inches deep in 


ehe Earth, and' covered wich the looſe: Mould, 
dug vp. ta make room for: it. in ten er twelve 


Da ee Con Prout. to 


* Lo 4 o * 
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a green Field; at which time being taken 
and waſhed or fanned from its Dirt, it is x | 


t, exaQly as Beans, ſocreared, 
| | een 7 
| 11. Te 1 ichis Oorn, that both 
© \ its Reer and Bade muſt ſhoot to a conſiderable; 
| length, before it will make Malt. And perhaps 
this is the Caſe in all large- bodied Grain ana 
Nuts: T3 GH; We. {17 D: Bb. - 97 03. MN 7 571 {7 0 
2 It might be of ſervice to trandfet-this ealy | 
R Je to che „ee Barleys 
a and the other ſmall-Grainsand Seeds; but 
the Attempt may be attended iH Difficulties ; 
becaule M the making of Malt, the Barley muſt 
only be ſuffer d to gro in ĩtꝭ Rot, and ut in 
the Blade; 'whence it would be difficult, at firſt; to 
hir the exact time for taking; i it out of the Ground. 
And, agaln, as the Grain id ſo ſmall, it might 
Fu Prozeh e ee ok, it from the Eartüu 
*＋ Mud” "However, CTR at as Ae 
be 1... 1 Dod i 
Its DN. 1 3. . dense ben fn higher nature to 
axd End. determine the phyſical Effect procured by Malt- 
Il —_ . 
ot by cheaper and leſs laborious means. 
1 ical difference betwixt malted and 3 5 
= appears ta be the Production, or Extrication, of 
= & ſweet ſaccharine Subſtance in the Malr,. which 
is wanting under that form in the Corn. And it 


Ss this „ WO, bars we 7 Tl : 


- an : 1 
+ * h may be N — N d ſs is 
l not, with due Care, applicable to ur 
"NN _ 'Poritocs, Carrots, P Par ps 196 th 
"= T "+ Ard poſſibly fome 3 the 
N means of bes Hair. Cloths, or otherwiſe, to incloſe the Grain, 
= Jo that the oor: Farch Rood wat wie ny it / and at the 
Ame time an opportunity be afforded of commoediouſly en- 
25 7 25 awiging how far the Bar Dann 


: : / 
| 


5 , Veetable Curatn. 
in Malt, for the making of Beer, Ale, 
and inflammable Sites. . But even u red 

1, $ Corn, duly treated, may be made to 3 70 Beer, 
I Ale, Vinegar, and Spirits; this, therefore, may 


intimate to us a way, cf making ſuch Liquors, 
= without the formal Extrication of any remarkably 
„ © ſweet ſaccharine Subſtance. . And according to 
& ſome Trials we have made, unmalted Corn af- 
f fords half the 2 

5 F BE ermentation and D illation;; as the ſame Corn 


0 


4 
189 
* 


of inflammable Spirit by 


would do when malted. 5 ſuppoſe that un- 


malted Corn were to be made into a kind of 


uſual for Bread, and then baked; wou'd not this 


be a cheap Subſtitute for Malting +2. Atleaſt, it 
deſerves to be tried, how much Beer, Ale, Vi- 
negar, and Spirit, might be procured this way, 
compared with that other of Matting. | 

14. On the other hand, if only a — faccha- 
rine Subſtance be required in Malt, are there not 
cheaper and eaſier ways of procuring it than by 
Malting ? Do not 22 Trees afford ſuch a ſac- 


4 

Fj 

ö Dough, or Paſte, fermented with 'Yeaſt,. as. is 
© | 

[ 

} 

: 

ö 

L 

| 


charine Juice, by Tapping in the-Spring, with- - 


Corn itſelf remarkably ſweet; and 9 not this 


and there remain fixed, or almoſt loſt in a ſac- 
charine Form, till recover'd by Malting? Here 


Speetneſs, and deducing the particular Hiſtory 
neſs in Trades. and ordinary Life, we wiſh were 


made in a W nee 15 
* Sgt © "$i * * v 
e VIL. Exp. 1. Iv. 


2 


ſweet Juice enter the Compoſition of the Ear, 


_ extant. And till ſome conſiderable P is is 
of Mating 


| 3 


out prejudicing the Trees? Is not young green 


is a. Door open'd for explaining the Nature of 
of Sugar; which is a Work, chat, for its Uſeful- 


"gs 


ticularty 
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auch all thoſe that depend upon ir, vin not arrive 
at perfection. 

15. 1 05 who are diſpoſed to g o upon the 
ney 7. pleaſe to compare "the Art 1 
e ith that of Mal and x 
—— * ns ee , able 

t not be made E Liquors pro- 
duced in both Arts. The high-colotred Liquor 
drained away from the Barley in in th ip Ci- 
ſtern is a vegetable Tenne 
dy itfelf, yet by bei ute mend of Wer © ro. 
ground Mal be worth fermenting cre Lins 
Spirit: and the Starch-makers refuſe Li 
have been obſerved to contain a quantity 
flammable Spirit. 

156. Our ee e 3h U e 
_ be'ma general, that it 'ſhews venere 
different times or ring, the 
ae Growech c. a e of 
Arts. And this my be extended to 
the forming a Ser of F Rates, for parhering, 
che different Fart, Plan, e 
of the Tear, for different Uſes. : 
17. Thus Roots, for inſtance, to be had per 
fect, ſhou*d be gather d and in the Spr 
before the Leaves — yes ny 
den they are fully bern. but before 
Flowers appear; Flowets when they ate not 
falt open dz and fame, as red Roſes, in the Bud. 


Seed are to be =: cher's when full ripe, and be- 

gitming eo dry, wed ſpontaneouſly; © |» 
And Tfers are gene fg nd ar 5 | 
their Mert in en But 

all rhis is to be 01 nk Uſes 


of the Subjects ; for there are many particular 
Occaſions, which: requiee them immature. wy 
. * or 


Oe PS (fore nie MORAN EINE 


07 Frente Clration. 3 ier 


maki g, the 5y rup; but unri for ws 
Painter's Colour or caljed Sap- ten, x 


iy r Exrzzluxvr e 

A. Method of curing bath u mented ard fo 
in 8 vegetable ,} 4 
18; (1.) We melted Cd. in an Trap Marching | 

Ladle, and dipping flips of coarſe linnen Wund erin _ 


therein, thus made what the Wine F 
monly call Match. (2.) We took a flip of , 


Match, and ſettin bi end thereof on fire, put 


it into the Bung-hale of a Cask, which being ac 


brett loofely Tod. ſuffer'd the Match to Burn 


nearly ere, Then the Bung being driven in tight. 
we re the Cask afide for an hour of twas and 
faund that this Operation cammunicates a vio- 
lently pungent and fuffocating Scent, to the Cask. 
with a derable Degree of Acidity, which is 
the Gas and acid 8 irit of the Sulobur. Wenow 
filled the Cask with a very. ſmall Wine, which 
had ſcarce finiſhed its Fermentation; and bunging 
it ago tight, we put in a praper place ta — 
9. This-is the common Method of matc 

Cigks for Wines, but particularly fot 1 
is an uſeful Experiment, for Won Wines cou'd 
ſcarce be kept 77 — 5 a few ha without it 5 
nor cou'd Seuche be red in 2 Quantities 
by 55 other Method commonly kngwa., 
20, By Stum, we underſtand the unfermented Sas 

Joice of. the Graf „ ſeveral times rack d, and bt. 
rawn from its Sediment ; z the Cask being every 
time thus ape zen with Brimſtane, te prevent 
ver quor, from fermenting, as it wau'd other- - 

8088 do, and ſo became Wine. Tis te 

Pale of che burning Sulphur thus ſtaps, all Ten- 

N to Fermentation, and continues the natural 
Nate of the Grape in a fweer ſtate, fit to be js 

F * 
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* 92 Lzeruxz TRIZ TEVII. 
dAilly mixed with Wines inſtead of Sugar; for 
which purpoſe it is very much uſed in Holland, 
and other Countries; as alſo for giving a new 
Frets, or Briskneſs, to decayed Wines: ſo that 
very large Quantities of this Stum are annually 
imported to all parts along. with the Foreign 
Wines. And after the fame manner a Stum is 
prepared in England from the Juice of Apples, 

_ 3 ſerves the ordinary purpoſes of the Wine- 
. Ivcorveni- 21. The principal Inconveniences in this Me- 
exces of thod of matching the Cask, are theſe ; (i.) that 
Aach. it communicates a nauſeous ſulphureous Taſte and 


| er: 

2 > | . — 1 % 

K 5 8 bs of 
* , N ** 
, 33 . — 

I's, 4 

„ 

2 


az 
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Smell. to the Wine; and (2.) is not applicable to 


red Stums, or red Wines, without greatly im- 


pairing, or almoſt deſtroy ing their Colour; whence 
the Stums in common uſe are always white, the 
Produce of white Grapes. And becauſe this Me- 


thod of Matching does not ſuit with red Wines; 
hence it is, that all red Wines are uſually doſed 


with Brandy, in order to preſerve them. And 
for Wines in general, it might very well ſuffice 


to burn a little Spirit of Wine in the Cask; and. 


if they want Strength. or Spirit, to preſerve them 
ſound, to add Brandy, or Spirit of Wine, pro- 


portionably. By which means they may be pre- 


ſerved without any nauſeous Smell, or Taſte, 
which always attend the way of matching; tho' 


matched Wines loſe of their ſulphureous Taſte 


and Odour by long keeping. But for Stums, 


= 


© - there is no other way commonly known an 0 
'_ _ _Hiſed to preſerve them, but by uſing the 
of Sulphur. _ e c e e e 


umes 


22. The Exper iment however is almoſt g-ne- 
ral, and may to advantage be applied in, the caſe 
of all fermented Liquors, and again to unfermented 


vegetable Juices; ſuch as thoſe of Citrons, Quin- 


ces, Oranges, Sc. whici it prevents from run- 


un 


, » 22 ” 
_— 


1 Of Vigeae 6 Cururim en 
Fermentation, or Putrefactiou· And 


r 

. s it chiefly ſoms to have, by miffe 17 2. 

"= the Air, or adding to its natural Ekſticity 
t For as all vinous Fermentation is found to | 4 
88 rate Air; ſo the burrüng of Sulphur, is foumd to 

1 ſtiffen or deſtroy Air. And hence it ſeems to be, 

$ that the Fume of burning Brimſtbne readily checks 

. the Fermentation- of 14 Liquors ; ſo that if a Cask, 


by fretting or fermenting, appars ready to hurſt 
its hs. Diſh of burning Brimſtone held under 
it, will quell the Motion: which is one known 
| Method of e or Fer Nee 
| mentation. 


of 846 5 in. | G 
The Method if Curing vegetable Juices 1 Dolan, 
a 7. Inſpiſfation, | 


| 23. We made an Inſuljom of Male, 3 in aac Wart ins . } 
mon manner of Wort, for Beer; or Ale; chen M. we | 
letting it ſtand to clarify, we decanted the clear; TN 1 
and boiled it over 2 ſo Fire, to the Conſiſtence 
of Treacle: in which ſtate it will long keep ſound, 
or fit for the making of Beer, "Vinegar, or iam. 
mable Spirit. 
24. This Experiment ſhewrws- age sen way of The Expe- 
reducing fermentable Subjects to a ſmall Compaſs; em on 
and of ſecuring chem againſt external Injuries. And 
thus a kind of Treacle from Male might be pro- 
cured in cheap Vears, for the — the Vine gar 
maker, the Brewer, and Diſtiller, The Me 
is likewiſe apphcable to any other ſweet or 20 1 
char ine Juice; as that of: Grapes, the Tappings . 
of Trees, and the fermentable Juices of Summer- — _ 
| Beni: and 1 as Parſnips, Sc, 
Re e e 
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25. Theſe inſpiſſated Juices, if not boiled too 


high, or ſcorched in the Operation, are eaſil. 


brought back to a true degree of thinneſs wit 


Water, and fermented in the ſame manner, and 


for the ſame purpoſes, as they might have been 


before they were boiled. So that Beer, Vinegar, 
or Spirits, may be thus commodiouſly procured, 


even in hot Chmates. Whence it ſhould feem, 


that Brewers and Diſtillers might reap ſome ad- 


vantage, by a prudent Uſe of this Expedient. 
206. The Wine - Merchants might thus order the 
5 _— Grapes, or Stum, to' be boiled down in 


ine-Countries; and ſo left fit to be reduced, by 
Water, and fermented into Wines in others. And 
for this purpoſe; the poorer Vintages might ſerve, 
as well as the rich ; excepting only that the Rob, 
when reduced by Water, would not afford fo 
much Wine, as the thicker or richer Juices. But 


the Operation muſt be-perforined with conſiderable 
erxactneſs, to make it ſucceed, ſo as to 
| artificial Wines, perfectly like the natural. 


27. This Proceſs alſo ſeems applicable to Hops; 
which may be thus, in cheap Years, made into a 


kind of Extract, without any loſs of their valua- 


ble Parts ; whereby the numerous Contingencies 
attending that Commodity, might in good mea- 
ſure be prevented, But there would here be dan- 


ger of Fraud; becauſe the Extract of Gentian, 
 Centaury, or other bitter, ſtomachic Vegetable 


might be mixed with the Extract of Hops, ſo as 
not to be eaſily diſcover d. Tho' perhaps this 
Inconvenience is not greater than that generally 
ſuffer d already; for many, no doubt, are well 


aſſured by experience, that the Extract of Gentian 
zs a wholeſome Bitter, which will very well ſupply 


the place of Hops in Brewing. 


2323. It alſo is a Proceſs ſomewhat of this kind, 


that they frequently practiſe in Wine · Countries 


\ 
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viz, either by ſuffering the Grapes ro grow al. 
moſt dry upon the Vine; or elſe to boil down 


their Juice, till it becomes ſufficiently thick to 

afford ſuch rich Wines, as Canary, of Frontignac; 
whoſe Strength may be' readily imitated by ad- 
ding a leſs Proportion of Water to the Rob, or 
boiled down Juice of Grapes, in the manner 


above explained *, 
29. Before we quit this Proceſs, we woulty re- 


cane its trial upon the Juice, that may be 


eaſily expreſſed from a vegetable Subject com- 
monly thrown away as uſeleſs: we mean the 


Shells of green Peaſe z which by being barely 
boiled in Water, communicate a ſaccharine Sweet- 


neſs thereto ; ſo that the Liquor has been made 
| yl tolerable Drink, and a good Spirit. TAR; 


ExpPrnienT IV. 


A Method of curing Yeaſt, the Flower of Wine, and 
Mine- Lees; for the Service of W Wi ine- 
making, Vi inegar-making, &c. | 


30. We took a quantity of common Ale:Yeaſt, . cared 


and putting it into a 'cloſe Canvas Bag, gently j wi 


ſqueezed out the Moiſture in a Screw-Preſs, till“ 
the remaining Matter was left as hard as Clay; 
in which ſtate, being cloſe packed in a tight 
Cask, and well ſecured from the Air, it will keep 
freſh and ſound for ſeveral Months, as: has been | 
often experienced. | 
31. This is an Experiment of conſiderable Uſe U. 
to Brewers and Diſtillers, who in England, tho” 
they employ very large quantities of Yeaſt; ſeem - 
to have no good Method of preſerving i it, or rai 
ſing Nurſeries thereof; whereby they ſuſtain a 
| == Lofs. Prof, by the Brewers in mow | 
make'a great t, by ſupplying the Malt- 
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Diſtillers of Holland with Yeaſt, which is render'd 
3 fit for Carriage, after the manner of 


our preſent Experiment. 

9 The ſame e is Qicable to VET, 

greater e ub Yeaſt of Wine and 
-Wine-Lees:; if y a>, þ be imported into Eng- 
Land. For by this means we might eaſily imi- 
tate the Wines and Brandies of foreign Growths: 
the Lees and Yeaſt of Wine readily affording an 
eſſential Oil, by Diſtillation; a ſmall Proportion 
Ne will favour a large one of Wine or 


But a ſhorter and more perfect ** is 
$0 let any taſteleſs, -or 2 r Wine, fret 
. ſor ſome time, upon , or Wine 


_ Curation 


perfect Method of preſerving Vegeta 


Yeaſt, whereby it will — _ 9 Ac — 
the natural Taſte and Flavour of the 
whereto the Lee, or Yeaſt, belonged. 


33. Thus we have given a few "a of 


Vegetable Curation, whereon the Improvement of 


BY. Arts depends : We cannot go through all 

cies 8 it, which would be an immenſe 
Lakin; ; nor are Men hitherto arrived at the 
bles in their 
natural Form, with their Colours, Odours, and 
all the ſenſible Qualities, forany number of Years, 
Yet ſomething conſiderable might be done in this 


way, by proper. Application, Fruits may lo 


Fruit. And many of them may be tolerably 


gentle drying hen jo .che fi; Shade, or other 


be rved freſh in Spirit of Wine, rl well 
ſaturated with the Sł ios and tinging parts of che 


Liquors, which 
generate no more Air. The more ſolid kinds of 
bſtances may be commodiouſly cured, by 


lack Hear. - 'Ehus Peaſe, ar Beans, being; dried 
a ſlack Oven, in their proper. Seaſon : 


may be bald green and tendter, 2 dn bon, 
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preſerving Fruits, and other vegetable Subjects, 
both in a dry and moiſt form, with Sugar, ate 

no generally known + But there are ſome ex- 
traordinary means of curing ſeveral kinds of Bo- 
dies reſerved as Secrets by Artiſts. The“ even 
. 

now the preſent Subject; which mi 

alſo be extended to. he anal K 
the Name of Aninial Curutian, the compleat Art 
whereof, would prove highly uſeful at Ses. 


of Vege 
boiling 
Subſtance J. ine 


* 


Kingdom, under 


Axrous and Canons. - 


1. We learn from the preceding Enquiry, - 
that Men have power to ſtop the Courſe. of Na- 
ture in Vegetation, ſo as to make this Principle 
anſwer their own particular Ends and Deſigns ; 
whence Arts may receive conſiderable Imprave- 
ments. J ot 4 


2. That the Art of Malting is farther improve- 


able by a general Acquaintance with the Nature 
of Pong vegerable 
mentation, and the Art of Sugars T7. 
3. That the Labour and Expence at 
i Art of Malting, mays in * n be 
aved by procuring and ſeparating the ſweet Juices 

tables, as Nature affords them; * by 


Juices, the Art of Fer- 


them down to a Treacly or Saccharine 
4. That there are different Seaſons of the Year, 


- peculiarly fitted to the collecting or procuring of 
theſe Juices, and all other vegetable matters; ac- 
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6. That the Fumes of burning Sulphur have a 


great anti-fermentative, Anti corrufeve, or pre- 


er vative Power upon vegetable Juices * ; and this 


without rendring the Liquors unwholeſome; tho? 


the Fume is Sifaqnecable. and of itſelf ſuffocative. 
6. That the Fumes of burning Sulphur have a 
Power of diſcharging the Colour of red Wines T 3 
on which account theſe Fumes are uſually em- 
ployed for the Blanching of Silks, Flannels, Sc. 
7. That Vegetable Curation chiefly depends up- 
on the Excluſion of the Air, and all ſuperfluous 
Moiſture ; and this either ſingly, or conſointly +. 


8. That Vegetable Curation is the keeping of all 


the Principles of a vegetable Subject together un- 


deſtroyed, in their racural Terture or Arrange- | 


ory. a FABIY Of 2% < 
9. That all ſweer vegetable Juices may be pre- 


ſerved ſound and ſerviceable by Inſpiſſation, over 


a ſoft Fire; ſo as to throw off their ſuperfluous 
Parts, and leave the ſweet or ſaccharine 

Subſtance behind, in a ſtate fit for Fermentation, 

upon the addition of freſh Water . 

10. That ſeveral bitter vegetable Juices, car 
puable of anſwering the End of Heps i in Re 

may be inſiſted by the Fi ire, and preſerved for 

that purpoſe +... 

11. Thar thoſe extremely corruptible Subſtan- 

ces, Yeaſt, the Flowers of Wine and Wine-Lees, 


may be preſerved ſound, barely by freeing them 


from their ſuperfluous Moiſture, and ſecuring 


chem fromthe external Airy and too great Heat}, 
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12, That the Buſineſs of Vegetable Curation may 
receive great Improvements by a proper chemical 
Enquiry, made with a direct View to this Sub- 
Jett ; from whence many farther advantages are 
derivable to Arts and Trades, particularly to the 
Sugar-Colonies abroad, to Brewers, Wine-ma- 
kers, and Diſtillers in hot Countries; and that 
the Enquiry likewife might be advantageouſly ex- 


— 


tended to Animal Curation 
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2 5 T. Les "CONTAIN I NG. 1. 
= Ways of illuſtrating and improving the 
N _ Arts depending upon Vegetable FERMEN- 
y TATION; particularly, Brewing, Diſtilling, 
Vinegar-making, &c. | 


The Sub- 1. IN our laſt Lecture we endeavour'd to ſhew 
„ the Method of procuring certain vegetable 
Commodities, and preſerving them uncorrupted, 
for the Service of Arts: In our preſent, we ſhall 
conſider ſome Uſes of theſe Commodities, when 
thus preſerved; or the Ways of employing them, 
ſo as to afford various Preparations for the com- 
modious carrying on of Trade, and the Buſineſs 
of ordinary Life. © 
11M 2. As our Conſideration is reſtrain*d to the 
| vegetable Kingdom; the Arts that will chiefly 
: come before us at preſent, are thoſe of Wines, 
Sweets, Malc-Liquors, Vinegars, and Brandies; 
in all which we have already made ſome progreſs*. 
But there remains much behind, for the Improve- 
ment of theſe Arts; which lie in a State, far fram 
that of Simplicity, whereon their Perfection 
ſeems to depend. LE 
| The De- 3. Theſe Arts we ſhall here endeavour to im- 
| , ſign of the prove by four direct Experiments: The firſt 
1 Expert- vhereof is capital, and calculated to ſhew the 
| iD - Fe Method of reducing vegetable Juices, cured by 
| | Decoction, 
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7. We took three Pounds of white Lump Su- Artificial 
r, which had been well cleanſed of its Tracker Map, pre- 
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Of Wines, ond Spirits. | (*20t) 


DecoQion, or Inſpiſſatio *,” back to a State for 
affording Vinegars, Wines, and Brandies, by 


Fermentation; and at the ſame time to exhibit a 


new Method of making an artificial Ma, or 
Sium, as good as the natural; and fit for — 
fermenting, fretting, improving, and malcing of 
Wines, Vinegars, and Spirits, in all Countries. 
4. The fecond Experiment will exhibit the com- 
mon Methods of forcing, jor Gaing down: Getddta 
ted vinous Liquors, ſo as to render them exp 
ditiouſly bright, or clear, and fit for Uſe. 
5. The third t will ſhew a Method 
of? converting White Wines into Reds; and H 
recovering, or improving, the Colour of decay d 
red Wines. The fourth, a Method of concen- 
trating Wines, Vinegars, or ane for 


an rtation. 
he fftb will fliew a Method of recovering 
pric in Wia, and the /ixth and laſt will ſhe a 
more profitable Method than that — 
uſed in England, of fermenting Malt for | 
lation, F 
ble Spirits. 

Theſe Experiments nov follow in heir Order. 


ExPex RIMENT I. 


To few the Method of reducing vegetable Juices, +: 


cured by Inſpiſſation, or Deen, back to a 


State fit for affording Wines, Vinegars, and Bran- IE 


dies, by n and at the ſame time to 
. exhibit a Method of making un artificial Muſt, 
or Stum, as good as the nataral ; fit for the re- 


menting, fretting, improving, or makin 
ae. Vinegars, — Spirits. * a 7 


and NH. 
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and melting it in three Quarts of falr Water, ad- 
ded in the boiling half an Ounce of finely pul- 
verized Rheniſþ Tartar ; which diflolved with a 
remarkable Ebullition, ve a grateful Aci- 
dity to the Liquor. Then taking the Veſſel from 
the Fire, and: ſuffering it to cool, we thus pro- 
cured a Muſt, which in all reſpects reſembles the 
natoral tart and ſweet Juice of a white flavour- 
leſs Grape; when that Juice is well purified, and 
often rackad from its Sediment, in order to make 
Stum. And if our artificial Maſt be ſtummed, 
that is matched, or well fumigated with burnin 
Brimſtone, after the manner ſhewed in our laſt 
Lecture“, it thus becomes a perfect Stum; which 
may be made of any Flavour, at the diſcretion 
8. This Experiment is fo pregnant, that ir 
1 might deſerve to have its Uſes explained by an 
expreſs Treatiſe . It affords abundant Inſtrue- 
tion for improving the Art of Sweets, Stums, 
Wines, Vinegars, and Spirits; it likewiſe affords 
ſome uſeful Inſtructions about the nature of ſweet 
and tart vegetable Juices; and the ways of imi- 


tating them by Art. But theſe particulars we 


can only juſt touch upon for the preſent. 


rimens Analyſis of the Juice of the Grape before Fermen- 


er 4. tation; which Juice, to the Senſes, appears no 


. other than a ſaccharite Subſtance diſſolved in 
Water, with the addition of a tartarous Acid. 

And as this is ſully confirmed by a chemical Re- 
ſolution; it was hence eaſy to expect, that if 
Tartar, which is the natural Salt of Wine, or of 

any ſweet veg table Juice fermented, cou'd be 
artificially diflolved in a proper Mixture of Sugar 

and Water, it would give an exact * 


$ 
, * — 
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See the Appendix to this Lecture. 


me Expe- 9. The Experiment itſelf was form'd upon the 


_ 


n liquid Form, e 


5 0 thing. And upon trial it re that 
Tartar might be thus diſſolved, ſo as to an 
municate an agreeable Acidity to Sugar; and 


thus to imitate, in great perfection, the 3 Le Nr 


ſweet Juices of Vegetables, without their par- 


ticular Flavours: and hence our Experiment FC = 


covers to us the Nature, Uſe, and Perfection R 
the Art of Sweets. 


180. By a Sweet is underſtood at any bis 4 come 
Js oO obtained by means 4 Sugar, whae. 


iſins, or other Foreign or Domeſtick Fruit, 
which is added to Wines, with a deſigu to im- 
prove them. Whence we ſee, that the Art of 
Sweet · making might receive; a high degree of 
Improvement, by uſing pure AS One gene- 
ral ae Sweet, inſtead G thoſe, infric 
Mixtures/of Honey, Raiſins, Syrups, Treacle, 

m, Cyder, Ec, wherewith the Sweet-makers 


ir Wines. For pure Sugar being added 
Wine, will terment therewith — 


it, and bring it to a r 
keene, Dy Vinoſtey... If the Wine to be tas 
is fart of itſelf, no Tartar ſhould be 


added to the Sugar; but i it be too ſweet, or 
luſcious, then the Addition of Tartar is proper. 


11. The preſent Experiment adds no Jefs ler 2 


t to the Art of Stums ; which Art may 
erhaps he hence brought to its Perfection. An! 


he 


re we deſire the Men of Buſineſs would duly 


reflect, that wherever Sugars go, there go in a | 


ſolid form Sums, Hines, Vinegars, and Brandies; 


that is, the actual Matter out of Which, by che 
bare addition of Water, theſe ſeveral Commgdi- 


ties may be readily prepared. For it is by no 
means neceſſary, that Sugars ſhould be imported 


of 
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of Sturns, Wides. Ec. becauſe it is ſo eaſy to add 
the Tartar and randy at any Port they arrive at. 
12. Our Experiment alſo points out the way 
ning the Art of Wikes, by reducing; the the 
tter thereof to a ſmall Bulk; and 
2 bringing it back with Water into a 
Muſt, in any Climate; which Muſt may be 


there tinged of any Colour, or impregnated with 
a2 ÞFlavour; ſo is to be fermented into a Wine 


W 
„ "of of any 


Species, or "Denomination. * Thus if a 
reps of the eſſential Oil of Nutmeg; or 
Cinnamon, were to be rubbed with ae Sager, 
dr into 4 kind of Eaſact barum , and then mixed 
with aur artificial- Muft, or Stum, the Wine 


mad of it would have a very grateful Odour and 
Flavour: And ſo if an eſſential Oil were pro- 


cured from the Lees of any partieular Wine, and 


manner, the artificial Wine wou'd thus have the 
Odour and Flavour of the natural Wine that af- 
forded the Lees; bating for the Roughneſs, Firm- 


e Drpues peed by by the Husk and Stone. 
afi artificial i has no Flavour, or Co- 
Jour of its on but readily re 
dome ir 
far this Experiment may be uſe 
- Method 'bf making a Teh e 
_ for the extemporaneous *— of the 


15 And ho 
n teaching 4 | 
by | 


ted with Seher 


r-Sorts, or for making à ſerviceable kind 


Water; we recommend to the 
have a Talent at this kind of 


ö 7 Me of the pie 

1 Method of LF 

Which the whole Art — = 5 
1 Pei 


br Gor hereafter Let, KIll. Exp.1V. 
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extemporaneouſ 
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8 e Heat, and a proper Manage 
proceed to ſhew ſome. Uſe af our Ex-· z, 13, D-. 

= 10 5 Art of Diſtillation; which Art fillation 
kewiſe might poſſibly arrive at Perſection hy ita 7 * 


is the grand 


of Wines, _ di 5.1 | _ 


depend. For there are many phyſical and che- 
depen Reaſons and Experiments, to ſhew that 
Vinegar is no more than 8 particular kind of 


fluid Tartar. And the Art of making Vinegar 


wou' d then be perfect, when it could readily, or 

prepare and concentrate: the 
Commodity 3 ſo2s to give it a kind of ſolid: or 
conſiſtent, Form, which, ſhould render it durable. 


bring it into a mall Bulk, and leave it fit to be 


reduced by Water into a fluid Form, for uſe i in 


all Climates. 
14. We plain ſee, that the orginal compo 

nent Matter of Vinegar, which gar, lies n 
a ſmall Bulk, and may be readily. converted by 
Water, Air, and Heat into Vinegar *. Sugar 
in the Act of Acetification ſeems wholly converted 
into a fluid Tartar 3 and if the aqueous Liquor 
be ſeperared from Vineg ar, we find the Vinegar 
is hereby render'd. the ſtronger : inſomuch that 
if Vinegar were to be highly concentrated by 
Congelation, it would — almoſt ſolid, or 

a kind of actual Tartar. Whence the Rule is 
eaſy, that in order to make an almaſt ſolid Vi- 


negar, we ſhould endeavour to diſſolve Tartar 


in an aqueous Liquor. . for perfectiog 
the Art of Vinegar- making 


the diflolying of Tartar ns — or 


Treacle, and the ſtrongeſt — by repeated 
ment. 


means. *Tis generally known,. that a 
flavourleſs, 8 y vinous and cheap Spirit, 
deratum in the Art of Diſtiling: 
Now ſack a Spirit ſeems eaſily procurable from 
gl. by the r gh 


4228 Tartar, 
— — 
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Uſes. 
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Tartar, and fermented till that Acidity prevails, 


and the 


as it ſoon will do, ſo as to prove a true Vinaſitj. 


And thus a highly vinous, yet flavourleſs mud 

may be obtained at a very reaſonable Charge, if 

2 Man thoroughly -underſtands the Art of Fer- 

mentation. And ſuch a Spirit might be readily 

flavoured and converted into French Brandy, Ar- 

rack, or any other kind of Spirit, chat commonly 
ſells for a much greater Priee . 


16. Theſe Particulars, with ver! others that 
might be mention d, hold of our Experiment in 
its perfect State: for to reduce ſweet vegetable 
Juices to a pure white Sugar, without any Par- 
ticipation of Treacle, is an extreamly perfe?? Cu- 
ration, which coſt much labour before it was 
diſcover d. But now the thing is common, we 
almoſt ſeem to neglect it; at leaſt do not enquire 
into the farther Uſes of ſo capital a Diſcovery; 
to the apparent Detriment of the Sugar. Ti rade, 
onies thereon depending. 


17. The Curation by bare Decoction, or In- 
9 is of a lower Claſs, tho” that ſtill has 


its Uſes ; for even Treacle is an uſeful Sub- 


ſtance: But the Rob of Malt, as we ſhew'd in 


our laſt Lecture l, may be employed for the 
of Beer, Ale, Vinegar, and Spirit in 


all Climates, after the ame manner as we here 
mention of Sugar. And the Perfection of this 
Curation would be, to reduce all ſuch Robs to 


an actual Sugar; as with skill we apprehend 
= might be done to advantage. Tho' as ſome 
Countries and Palates prefer Malt-Liquors, and 


Corn: Spirits, to Wines and the fineſt foreign 


Brandies ; this Art of Sugar - making need not be 


ig ro Male and Sn. 


© See hereafter Led. III. 
EEE. 
Ibid. 


of Wine, and Spin-. (257) 


18. Many other Uſes are derivable to Arts 


and natural Philoſophy, from our preſent Expe- 
riment; but we have only time to mention one 
more. We ſee that Stums; Wines, Vinegars, 


and inflammable Spirits, of all ſorts, may be 
commodiouſly obtained by its means; we now 
add, that the original Matter of them all may be 
reduced to a brown thick treacly, or other co- 
lour'd Subſtance, whether red, yellow, or black; 
and exported under this diſguiſed Form to = 
trading Part of the World, for preparing theſe 
Commodities there. And thus the Country poſ- 
ſeſsd of Sugar, might advantageouſly ſupply many 
others with matter for exerciſing of ſeveral Arts; 


or the Production of Wines, Beers, Vinegars, 


and Brandies. And in the ſame manner might 
Fatnilies be ſupplied with an artificial Maſt, Stum, 
or Rob of Grapes, for making any ſort of Wine 
at home, with much greater eaſe thai they now 


brew Beer: for the expert Artiſt will eaſily give 


the proper Flavour and Colour of any Wine“, 
to this artificial Muſt, or Rob; ſo that there 
ſhould be nothing more required at home, for 
the making it into Wine, than to add the Water 


%F 
- 


and the proper Ferment in the Cask,” Ys 
X Exrzaluzur II. 9 | 
The common Method of Forcing or Fining down fer- 
mented yincus Liquors, ſo as to render them ex: 
 Peditiouſly bright, of clear, and fit for Uſe. _ 


19. We took an Ounce: of fine Iſing-Glaſs, Vive fined. 
beat with a Hammer into Shreds,- and diſſolved 
it over the Fire, by boiling, in a Pint of Water, 


whereby it became a ſtiff Gelly when cold. Some 


22 . ö r 


of this Gelly we whisked up into a Froth, with 
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| þ lite of the Wine intended to be fined ; then 
PRE the Cask, and 
By. which means the 
right in eight or ten 


W ©. — tig 
6 will vitally become 
RR = 

Us. 20. This Method is beſt ſuited to white Wines; 
5 but for red ones, the Wine-Coopers commonly 
uſe the Whites of Eggs, beat up to a Froth, and 
mixed in the fame manner with the Wines. And 
theſe are the common Methods of Forcing at Pee 

— r Experi 
Rationale, -- 21. phy on o riment is 
this; that the Bodies here employed as theForcing, 
50 e — 2 ſo as to entangle them · 
e Lee, or light Feculencies, 
5 dont in in the and thus forming a Maſs 
Er heavier than the Wine, fink thro' the 
b thereof, like a Net, carrying all the Foul- 
YM neſs it. meets with in.its way to che bottom. But 
* | when the Wine is extremely rich, ſo that its ſpe- 
bs as, the Maſs formed 
of the Forcing, as it is called, and the Dregs, or 
Lee; this Maſs riſes upwards, and floats on the 
mp of che Wins Wine, in £ 5 Caſe alſo the Wine 


8 . Inconvenience of this Me- 
ewcies of dale bg Was, is its Slownelſs ; as not hav- 
#be Me- ing its effect in leſs than a Week, or ſometimes 

a Fortnight, according as the Weather proves fa- 

. vourable or unfavourable, cloudy or clear, windy 

or calm; which appears to be Matter of conſtant 

O Qbfervation. Bur.the Wine-Merchant frequently 
uires a Method that ſhall with certainty make 

8 for taſting i in a few hours. And a 

Method of this kind there is, but kept as a valu- 

boo 1 gt in a few. hands. Perhaps it depends 

rudent uſe of a e Spirit of 
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along 
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[Mong with Gyp/at, ot calotred Ala | 
ent are 80 be rare or 


el 
i= together in The With dot half an hour, 


i is Tor d to reſt. 0 
Ma 1 5 2 Yi 1 32 
Alt. Liquors, 1 Are always ne- 
mad, Tho perfect ĩ ther kid, wil grow The 1. 
of chem er Barely b ſanging Ao thitt if ene, 
not fine 5 A tra 
40 ich they Itbour Under ſottic 


At either tov a 500, od 2640, too rg 2 


tend Ho, Putrefactio K In all hue 
. which may ed fly endugh On = 

s'of Wines,  fuiraR d medies are rechurrtd | 
beſdre 5 Wines will grow fine. 

24. To enquire 8 into the Din dann 4 
with their reſpective Cures, in fomented Liquors, * 3 | 
1 not the preſent Defigu “: '6nly we m ob- 

that the moſt. general Remedy liitherto 


2 


| "knew, for all the Diſeaſes of Wines, is a;pru- 


dent Uſe of tartarized Spirit of Wine; which 
nt otily entiehes. But aipgſts all orditiary Wines 
xo grow fine. But Wines well del. u the 
Method above mentioned, from acttfieidt Mut. 
are ſubject to no Viſeaſes.” And even cheſe 8b- 
kained in the common way may be effertuaky e- 
eure aguainſt ul Hiſeaſes by Cungelation, py 
Xikes 4way their ſuperfluous Wötkr, Vichout Fe- 
n vindus parts f. 
26. Skimmed Mie likewiſe is's reer 
for All- white" Wines. 'Arritles; 
Wines; Gele . 
their Coleut This if fed Wares ' 
Tagen r gp Sof 
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red Wine, i it will ſoon precipitate the greateſt. 
of the red Colaur,: and leave the © greats Ln 
| Paler, or almoſt white. Whence this Experi- 
ment ſometimes becomes of uſe in turning prick'd 
red Wines into Whites; where a ſmall Degree of 
_ Acidity is not ſo much perceived. And on this 
Property of Milk depends that other, of kin 
thereto, whereby it whitens Wines, that have ac- 
. quired. a brown Colour from the Caſk; or by 
haſty Boiling, before they: were fermented : For 
in theſe Caſes, the addition of a little ſkimmed 
Milk, will alſo precipitate. the brown Colour, 
and leave the Wines almoſt limpid, or of what 
they call a Water Whiteneſs ; which is much co- 
3 abroad in white Wines, as wu as in Bran- 
97 . f 


. 
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| Exypniment 17. 


4 Method of converting White Wines into Red) ; 5 
— ny of WIE the Colour to decay d red Mines. 


2 256. We put four Ounces of what is commonly 
called Turnſol. Rags, into an earthen Veſſel, and 
175 ; _ poured upon them a Pint of boiling Water; then 
| covering the Veſſel cloſe; and ſuffering. it to cool, 
we afterwards ſtrained off the Liquor, Which we 
found of a very deep red Colour. inelining to 
purple z ſo that a ſmall proportion hereof woud 
give a beautiful bright red to a large proportion 
1 12h] e dee mix d therewith. | 
The ER. 27. This Tincture might be mixed . 
N or made into a Syrup with Sugar, eeping : 
mans” But the, uſual way with the Wine · Coopers and 
5 Vimgtners is to infuſe the Rags cold in Wine, for 


- * 


2 Night or more, and then wring them with their 
| hands. But the Inconvenience of this Method 
1 is, That 4t * the Wine 8 2 5 


\ 


all dai Taſte from the 


of Winks, and i, $a Cen Ty 


or what i is vulgarly called the Taſte of a Rag: 


N the Wines thus coloured uſually. per „* 
ng the Judges for aft Wines; which haye. 
nvas Rags, wherein the | 


28. The way of infuling the Rags i in boiling g 
Water, is not attended with this Inconveniznce ; 


Lees are preſſed. 


but then i it loads the Tin&ure with Water, which 
may prove prejudicial to the Wine; or if made 
into a Syrup, or mixed with Brandy, the Colour 
is thus. diluted, or weakef'd; fo that a la 


quantity of theſe additional Ingredients comes to 


be uſed with a ſmall one 7 che Colour, which a- 
lone: is the Thing 


29. Hence the of colouring Wines red, ! Inconveni- 
is attended with conſiderable 1 in ecies. 


thoſe Countries that do not affgrd the tinging 
Grape; * yields a Blood · red Juice, where- 
with the W ines of France are often ſtained. In 
defect of this, they ſomerimes uſe the Juice of 
Elder-Berries, and ſometimes Logwood at Oporto ; 
when, their Wines are not naturally red enough; 
for this wok it ſeems, they mu have, to make 
chem ſale cable. 


30. The. The Colour affortledb3 your prefent Ex- Komedi. 
periment is not properly the Pal, but the Bour- . 


deaux-Red, that does not ſo well ſuit with Port. 
Wines : Whence the Foreign. Coopers are, often 


diſtreſſed ſor want of a pro ' Colouring to their, 
red Wines in bad Lears. We wou'd, t therefore, 


recommend, to them * I En wat 


by t boiling, Stiał· La Water; 5 gives 
a rich Red. that 93 Nerd 55 P3 and is, "WE 
perhaps, the perfect red Port. blour *. Bot if - 
this proves u Parry let a Method, be 1 
nd :] 7 
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matter to ber with all deſirable Advin- 


 Prick'd 
Wine re- 


cover d. 


Doctrine of Acids and Alkaljes*. All perfect 


"Moi 
PEN Errraiiffir v. | . 
A Mabel of recavering prick'd Wi Ines, 
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1 * 
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35. We took a Bottle of prick'd red Port. 


Wine, and added to it about half an Ounce of 
tartarized Spirit of Wine; then ſhaking the Li- 
quor well together, we ſet. it by for a few Days, 


expecting to find it remarkab V alter'd for the 
bear as upon Trial it afterwards appear ꝗ to be. 
36: This Experimenc depends upon the uſeful. 


Wines have naturally ſome Acidicy, 1 when 


_ this Acidity prevails too much, the Wine is ſaid 


to be ec ; which. is a State of the Wine tend- 
2 to Vinegar . But the prudent Introduction 


a fine Hal- Salt, ſuch'as that imbibed by 
Spitic of Wine, digeſted upon, Salt, of Teer. 
(whereby the. tartarized Spirit of Wine is pre- 


pared) has a dire power of taking off the A- 


.  cidity; wherein the Spirit o Wine alſo contri- 


butes, and is in other ede $2 great Preſerya-_ 


dive of Wines J. And if The Operation be dex-_ 

_ rrouſly perform d. prick d Wines may be thus 
recover d, and made to remain Pond pn and faleable. 
for ſome tine, . And the ſame Method is appli. | 


cable to bard 
juſt rurn'd four, 88 almoſt become Vinegar 


37. An Expedient of the fame nature ig fre- 
. OT: 2 ufe * 10 recayer fout e i 


2 C5 81 . 1 of 2 11 14 #594 {5 te) in 46 25 
* See theſe Terms enen ech ped to des | 
Lefures, R 
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Wale Toth, or ſuch as are but. 
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Its thereto: for Chalk and Oyſter-Shells be- 
ing terreſtrial Alkalies, immediately take off the 
too great Acidity of the Liquor; and cauſing 


an Ebullition there with, give it a conſiderable 


Briſkneſs, if drank before the Ebullition, is en- 


 firely finiſh'd. To continue which, the longer, 


' is beſt to add the Chalk, or Oyſter-Shells, 
whole to the Liquor in the Caſk ; Care being 


taken to drink it out ſoon, otherwiſe the Liquor 


Vill ſpoll “ 
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A more profitable Mei bod, 1 the common, of fer- 


| | menting Malt for Diſtillation, in order to obtain 
from it a Brandy, or inflammable Spirit. 


38. We took ten Pounds of Malt, reduced toPrewing 
a fine Flower, and three Pounds of common}. * 
Wheat-Meal ; to theſe we added, firſt, two 

_ Gallons of cold Water, and ſtirred them very 


well together; then five Gallons of Water, boil- 
ing hot, and ſtirred all very briskly together a- 


gain. Letting them now ſtand, for two hours, 
ve repeated the Stirring again z- and when the 
whole was grown cold, we added to it two 


Ounces of ſolid Yeaſt ; and fer it by, looſely co- 


#47 - Ti % 
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* 
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See Led. VII: paſſim. 
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ver d, in a warmiſh Place to ferment F. 
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0 5. This Experiment exhibits the Dutch Me- n,. 
thod of preparing the a, as it is called, for 
Malt- Spirit; whereby they ſave much trouble, 
and procure a large Yield of Spirit; thus com- 
modiouily reducing the two Buſineſſes of Brew- 
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of adding a little Chalk, or Powder of Oyſter- 
e 
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eint Lxer bst Alt NN 


and Fermemtipg „ts A ft e Operation 15 

— Fer? = Wes is to. Ingle and nah fo 
Sil, N 4 1 do fot Tat 17 in- 
bbifitig ort, they pump ſt into 


Tee Cee 2200 Afrerwards os t nk their 
fermenting Backs, to bt thete work?'d,, or fe " 
men tel with 158555 thoybeſtowing twice as mu 


Labour in eration $ required; 15 at 
Ae bag da e Tos lO Ws their qu FA 
Spirit, by ate the 2 Roctoms our | 
of the Still, for fear of burning. 
40. In the manner of ohr preſent Experiment, 


vantage. where the Male is Stound fine, we have all its 


8 rrs ſer. looſe, ſo as at once td mix 

che Waker And we. can thus put all the 
| — it 80 Skill, without danger of burn- 
ing ; becauſe being render fo fhhe at firſt, they 
entirely loſe, their Clamwineſs in the Fermen- 


| . __ rion, fo as to berothe ligbt, or buoyant and 
og! n oe Yield of the Spirit,” 


_ her be ſcbld, ang Tels if it be bot ; the Con 


| wb Neal of angle Corn is f found, 6 
to be mixed albng with che Malt, ke 1 2 
15 its over-lermentin '; and, doh ont 
matter of the Spirit. Ut as Diſpateh is here par- 
*ticolarly required, xo avoid Expence. and a large 
"Apparatus of. I Veen es; à conſiderable quantity of 
Yeaſt is added to quicken, the-Fettnencation, ſo 
that it may be*finfſhed"in two or three, S 
42. More Yealt hoüld be added, if the 


to be underſtood 6f Meal, more whereof ; is te- 
*quired in tiot Weather to check, and. leſs in cold. 
e haſten che Operation; which: in the $A: 5 
"Cafe is def Bid to be violent, contrary to what 
GBight to be obſerved in the Fermentation for” 


3 3 e per- 


formed. 


any . where 
Fa 


| mak 


1 4 2 5 8 irge Proporcos of Pee . Wi 


* men 
Vir 


os 05; SH? Jo © 44 157 & — 


=} '4 2 "LITE E Rat 3 EE 


"2612; 


of Wikis: 40 pn, 


e the better the Liquor will p rove, Which 
Rule may likewiſe obtain herb in a leſs degree: 


for it is polſible to ferment the Waſh ſo vio- 


lently, that it ſhall. ſoon end in Putrefactiom . 
An thus by rightly conducting the ſeveral parts 


of the Proceſs, we may, by Diſtillation, procure 


* Ss Irit that Malt and Meal are capable of 


by Fermentation, ' The Method of 


5 5 AG will be 2 in our next 
| IC 0131 s SID 
K and Chvoxs, iT 


N We have ſeen in the preceding — 5 
25 —— TEL ONE monly 
and Brandies, ma Weck rom Sugar; in 

— 1 can be 
That Mal-Liquis, and Malt-Vinegag 
h commodiouſly' in any hot 
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mate, from the Rob, or Treacle, of Malt ; which | 


is fit for” Franſp con, 16899 convey he de: 
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Mixture of ſuch Oils; to à natural or artificial 
Muſt in the Fermentation *. And the ſame may 
be proportionably underftood of the Colours of 
Wines; which — Proper tingit _ 
dients, be thus procured blue, green, yellow, or 
bene 8 if it were en rr as 
| or 
12. That the phyſical Agent in the fini K 
Wines, and other fermented Liquors, is 
| viſcous Subſtance, that entangles the gro of 
articles, and either finks;with them to the 2 
tom, dr riſes to the top, ſo as to ſeparate and 
keep them from mixing with the Body of the Li- 
boon and that on this Foundation, better Me- 
may be diſcover d, than thoſe hi- 
therto — nown and practiſed 4. 

13. That tint Spirit of Wine is a Remedy 
foratid Wines add not only abates their Acidity, 
but alſo ftren and diſpoſes them to grow 
Une, when are thick and turbid ſ. At 

14. That Milk, deprived of its Cream, will 
diſchargerhe Colour of red Wine, by precipita- 
ting the tinging Matter to the bottom; and ſo 
likewiſe leſſen, and take off the brown Colour, 
wherewith white Wines _ * acciden- 
rally ringed *® 
Rv Thar'the Buſinck of colouring red Wines 

clally, be improved by a proper 
an aria Turf — * the Rags; an = 
tick-Laque, &c particularly 
urtificial Tincture of the Huſk, or Skin, o the 
red Grape; or a particular Laque made from the | 
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17 Of Mme, and Spirits. > ©. 
16, Tut it is in the power of Art greatly to 
accelerate the operation of Vinous Fermenta- 
tion; ſo as to ſiniſn rhe whole in a few days time: 
Bur that this ſhould only be done, when 4 Spirit, 
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and not a Wine, is intended; becauſe ſuch a 
haſty Fermentation ſubverts — my IR - 


ture requiſite in vinous Liquors®, 


8 Lt runs xl. 
| "Sher. L ' 


„ 


„„ 


. 2 ache —— of Vincus Fermen- 
tation. being little regarded, in proportion to 
its philoſophical and practical uſes, it may be 
proper in this place t Ry down its Theory, after 
a conciſe 'axiomatical manner (as we are the 
better enabled to do from the Labour which Pr. 
Stahl has beſtowed upon the . ) and ſub- 
join a few Obſervations with regard to Practice. 


2. Vinous Fermentation is an inteſtine motion 


performed by the inſtrumental efficacy of Wa⸗ 
ter; ſo as to ſtrike aſunder, attenuate, trunſ- 
poſe, and again collect and recompoſe; in a Par- 
ticular manner, the Salt, Oil, and Earth a of a 
fermentable Subject kr. 

3. Fermentable 8 therefore, are "TY 
. Zan, conſiſting of Salt, E and a Subtile 


11 


heſs compound ene ig! all fertens 
table Subjects are 210 ſmall, that when” afunder 
* become impercepribe/ ro the ſenſes; Tor 
0 r 


ps PEO - 
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neither the touch nor the fight diſtinguiſhes 
them: Whence being mixed: with an aqueous 
Fluid, they leave it tranſpaxent. Neithet have 
fermenta ble bodies any conſĩderable ſmell or 
taſte, beſides the taſte of ſweetneſs.” 


Salt, Oil, and Earth, wuſt of neceſity be in a 
compound ſtate; for ſeparation requires con- 


little and inſenſible compounds, are in actual 


nexion . And by compoſition is not Here un- 


derſtood juxtapoſition, but a very intimate co- 
heſion of the ſmall and different particles: So 
that the Salt, Oil, and Earth, in each of theſe 


= * 


eſion, connexion, and union. 
* When, therefore, any olle of theſe Principles 
abounds in an ver- proportion for an intimate 
union, the whole efficacy of the Fermencation is 
either ſtopped and Impaired, or elſe preſently, 


. determined, and limited to one certain Pee. 


7. And this is to be particularly remarked of 
the volatile or eſſential Oil; uncl * in an 
over · proportion for an intimate union, rather 
hinders than promotes vinous Fermentetion; 
bur greatly diſpoſes the Subject to putrefac- 


 *"'8. Barif the Sat predomitares, this does noe 
io much prevent the ſucceſs of the Fermenza- 


i wich the olly and earthy Principles : But iß it be 
not thus connected, it is readily ta 


_ Poxtion.; n 
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rovided it be in ſome kind of connevion 


aken, 1 ſolu- 


tion in che Water, from rhe other du wined 
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| RD ſoluble in Water; 92 is, this com- 
pound carpuſcle is, by means of its faline pa ling 

ricle, connected with the aquequs corpuſel 

and moved up and down there with; TE 15 "be- 
come diſſolved therein. 

10, Where theſe compound 
not thus connected with the Water, many of 
them j join together either into a groſs matter, 's 
or into a leoſe, chaffy, or ſpungy one f. 

11. When diluted with alittle moiſture, theſe 
compound corpuſcles feel ſlippery, clammy, and 
unctuqus to the touch; and after the like man- 
ner affect the taſte with a ropy ſweernels or ine 


ſipidity 
132. When undiſturbed, or left to themſelves 10 


>. 
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on 1 


they preſerve their mutual colteſion, and ſoli 


or dry eee without alteration F. 

13. But as ſoon as an aqueous Fluid is pat to 
Ne there werde begins a commotion, and 
afterwards a ubtile ſeparation among them. 
14 This commotion and ſeparation firſt 
gins.in, the whole ſubſtance ; for before 8 
is added, the Subject may remain in dry, ol, 
and large. pieces it; which being reduced to 


pow 
many HERR We, 4 e which, 72 


elke. e 
90 40 

— los * . 
755 Lene Wing, . 


rains in Brewi 


28 
in Maſt, 


der, each grain thereof is an aggregate of 


N 
| 


, > 
W—_—_—_ hy . =” * 
em CES - Wo : 
* * * 
1 2 


5 *196 | LECTURE THE ELEVENTH. 


dually ſeparated from their own different parts ; 
that is, the different particles whereof they con- 
ſiſt; viz, the Salt, the Oil, and the Earth, are 
disjoined from one another, by the interpoſi - 
tion of the particles of Water. 
16. The firſt Ommotion is no more than a 
bare ſolution; when the Water lays hold of 
the faline parts of the compound corpuſcle, 
and thus carries them about with it ſelf: For of 
theſe ſeveral Principles the ſaline one ſooneſt diſ- 
ſolves in Water. SO Wy 
17. But the fucceeding Separation, viz. the 
fermentati ue Motion, is a different thing; as what 
diſentangles the oily and earthy parts from the 
ſaline, partly by the impulſe of the others in 
their motion, and partly by the force of the 
aqueous particles that are now continually meer- 
ing and daſhing againſt then. 
18. This motion is perſormed by the Water, 
as a Fluid, or Aggregate of an infinite number 
of particles, in actual and perpetual motion; 
their ſmallneſs being proportionable to that of 
the fermenting corpuſcles, and their motion, or 
conftant' ſuſcepribility of motion, by warmth, 


and the motion of the Air, diſpofing them to 
move other ſubtile, moveable corpuſcles alſo. * 


. 


© I9. But more particularly, ar aqueous Fluid 
gives this Cmmotion, by the certain agreement 
of figure and ſize which its particles have with 
Ae the Salt of the fermentable, Subject: 
Whence they come to be readily and cloſely 
Spplice together, ſo as to move almoſt like one 
and the ſame compound corpuſcle ; whilſt the 
Water is no way droled d to cohere immediate- 
ly with the Oi, or Earth. And thus an une- 
qual concuſſion is made. in the compound cor- 
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length ſtriking out the ſaline particle, and loo- | 
ſening the others, brings on a ſeparation of the 

' original connexion of the Subjet, 

- 20. Thus if, inſtead of Water, an oily Fluid 

were poured upon any fermentable Subject, no 

vinous Fermentation would enſue; as the Oil 

can neither give a ſufficient impulſe to the com- 

pound corpuſcles, which are groſſer than its 
own conſtituent particles, nor force away the 

oily or ſaline particles of the Subject from the 

connexion of the others, which detain, and as 
it were envelope or defend them from irs ac- 

21. Hence an aqueous Fluid alone is the true 
 Jaſtrument for procuring a fermentable. motion 
to theſe mixed corpuſcles of the Subject. 
232. As the ſmall parts of this aqueous Fluid 
are in a perpetual motion, and by means there- 
of aſſect the compound corpuſcles of the Sub- 
ject, a certain degree of this motion is required, 

which principally depends upon external heat. 
23. Tis true, a conſiderable degree of cold p 
will not abfolutely prevent all Fermentation, 
though twill greatly retard it; and à boiling 
heat will prevent it ſtill more. The due hear 
therefore for promoting and quickening the 
operation, is a tepid or middle one, betwixt 
the two extremes of freezing and boiling. 

1 The admiſſion of the Air alſo, thongh 
not of abſolute neceſſity, yet 1 promotes 
and quickens the Adtion ; as bei 


l 
* 
= 4 &* 7 


$ being 2, capital 
Liſtrument in the moving of oily" particles, "and 
the true Analyſer of oily Subjects, in concur- 
Tence with the motion of Fire“. . 
25. But whilſt the Air thus contributes to 
ballen the effect, it ar 8 fame time cauſes, by 
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its activity, ſome remarkable alterations in the 


- oily part; as bei 
| but, abſolutely 


not only capable of moling, 
ſlolving and diſplacing it from 


its original connexion; and thus carry it off 
with it ſelf from the whole Maf ald al 


26. And hence, though the otifiledation of 


the Air does not 10 properly belong to Fermen- 
tation in the general, yer it does in particular; as 
baving an accidental power to alter every ſpecies 


Probably has that 
_ tilty of parts; ſor 


* 


t 


of this operation; Whence its agency ought to 
be well underſtood, either for procurin alte- 
rations at pleaſure in the fermenting Maſs, or 


for preventing and correcting impendent' c dan- 


r 


225 The oih Principle which the Air thus ſh *h 
parates and diſlolves, is alſo elaſtic, though i t 
5 from its intercourſe 


added to an extreme ſub- 
t a Tpell hull thereof ot 
taint e nu ividual. parti 

may fl fn Ev 6h a large bulk of Air f. 6 
4 When an aqueous Flkid is 
Wo 1 a e Subject, expoſed. to a 
temperate heat, and in ſome {wall degree to the 


with the Air it fel 


open Air, a fermentative ſtruggle immediately 


axiſes; the g Ris by its 7 inteſtine 


rate A their connexion with 
ne. * 2 
29. The oily oily particles, 5 the moſt fab- 
den aa moſt diſpoſed for cate motion, would 
thus be thrown up to N of the Liquor, 
and carried off by the Air, if they were not 
long involved or enveloped in the ones: 
which are not only undiſpoſed and unſit for avo / 
— — Eng wo 
| ons or aggregations the ea 
and thus fink with them to the bottom * {ola 

30. But before: this can fully be brought 

about, that is, before many of the earthy par- 
tieles are by degrees collected together upon 
their frequent mee with each other, lo a 
to form a bulk that can be no longer — 
— by the aqueous Fluid; it 1 
by theſe 8 collifions, ſome he oily - 
particles (now disjoined: from the ſaline ones, 
which are agitated by the aqueous par- 
ticles, and feparated from the earthy ones) are 
again, by degrees, more intimately connected 
with the Tahne ones: Whilft, on the other 
hand, theſe ſame ſaline ! imbibe and 
take to themſelves ſome of the earthy ones; 
which being left ſingle, upon their ſeparation 
from the 5 particles, Hoated ſeparately abour 
in the Fluid f. | 
31. And hence proceed the ſeveral diflercni 
conſequences of Fermentation; viz. (1) From 
the extrieation of the ſaline particles of che Sub- 


n 
| + Obſerve that this whole 

potting 2 5 7 77 RE 
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* 200 LECTURE TBE EEELYDN TY, 
. the Liquor; which is more ſenſible at firſt, be- 


fore the Liquor is duly compoſed andiſettled, 
or the new arrangement and connexioh of the 
ſaline particles with thoſe of the oĩly and earthy 


kinds compleated: After which the I Liquor 


proves milder, ſofter, or leſs pungent. (2) From 
the oily particles being ſet at liberty, proceeds 
the ſtrong ſmell of the Liquor, and the head or 
the ſhining skin upon the ſurface. (3) The 
earthy particles collecting together in cluſters, 
cauſe the Fluid to appear turbid, amid afterwards 
a viſible earthy or clay-like matter to be preci- 
pitated: And ſome of theſe earthy parts in 
their motion arriving at the head or oily skin on 
the ſurface, cauſe it to thicken; and afterwards 
taking it down along with them, thus conſtitute 
the Lees which abound in Oil. (4) From this 
new ſtruggle or colliſion, which is productive 
both of ſolution and a new connexion in the ſa- 
line and earthy corpuſcles, proceeds the Ebuli- 
tion in Fermentation. And laſtly, by the ſame 
repeated coalition of the oily with the aqueous 


and faline- particles, the inflammable Spirit is 


produced 
32. Hater p 


| performs: this whole ſeries of 
changes, by becoming the Inſtrument and e- 


dium of new ſeparations, tranſpeſitions, and 


combinations; as alſo preſerving theſe new com- 
binations after they are made, by à kind of 


counſtant interpoſition, or eſſential concurrence f: 


For Wine eannot, without extreme alteration, 


be deprived of all its humidity; though it may 


of the ſuperſſuous part thereof by congelation, 
without the leaſt prejudice + _ | 


$4 W 
n T 
See VII P- IV. 7 


| > * . A 
f Mines, and Spirits.” Lk 10 

33. And although the aqueous humidity were 1 Ag 
iy taken away, yet the fermented matters Wh 
would ſtill retain and reſpectively ſnew the al- > 
terations brought upon them; for the Spirit, | 
with its eſſential aquaſity, would appear in one 5 
place, the acid Salt in another, and the dry 
Earth, or unctuous Feces, in a third“: And 
in the two laſt che part may be totally 
ſeparated, without any way altering the places 
or ſtate they were put ir into Tie the aſd: a Fer- 
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Praflical ale, relating to vinous Fermen- 


pay 


ho u Mere to the Dodrine ahh deliver- 
ed, every fermentable Subject is in it ſelf, or 
may be reduced to, a dry and ſolid body, con- 5 
ſiſting of oily, ſaline, and earthy. parts, ſo put 1 
together as perfectly to diffolve with Water in- © 2M. 
to a tranſparent, clammy Liquor: Whence 
Malt, or other Grain, Grapes, or other Fruit, 
are to have their proper fermentable parts eſti- 
mated by the quantity of dry, pure, fermen- | 
be wo Matter, or F they A d; all 
their other parts either e ueous, 4 
und foreign to the real ere of Fermenrs: _ 

75 This reaches ns 4 Rule frredotinhratt 2 
fermentable matters to their leaſt;:dimenſions, 
and preſerving them at all times fit and perfeſt ; 


For AI 0 viz. Wann n into e _ 
Sugars: | * 
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mixture: Whence the trueſt eſtimate might be 


i n 
— 


Sugars: Which, though at preſent generally 
practiſed upon the Sugar-Cane only, is ey, 
able to good advantage upon other Subjects 

3. The ion of Fermentation in 
dai upon three things; viz. (1) the N 
neſs and ſuitableneſs of the Subject; (2) the 


| neſs and proportion of the Water put to 
it; and (3) the of the Operation. 
4. The of the Subject in general is 


determina by its purity and perfect | ſolubility 


in Water, without impairing the tranſparency 


thereof, or changing its colour. And this cha- 
racter is excellently anſwered by the fineſt Su- 
gar; though its uſual manner of preparation 
and refinement (by a ſtrong heat) ſome what in- 
diſpoſes it for a ready Fermentation, which new 
cd and unboiled vegetable Juices are great- 


| ly ly diſpoſed to; whence their ermentation js 
much ſooner finiſned. Ae 


5. That Water is rally allowed beſt 1 


| Fermentation, which of ic ſelf contains moſt 


mentable parts; and ſuch is, (1) the Water 
that naturally grows along with Fruits: 1 ay 
Water, which is impregnated with v 
matters; and (3) River Water, which al X Xx 
rains ſome vegetable ſubſtances; but (@) Spring 

Water is the pureſt and leaſt altered by foreign 


made of a fermentable Subje& by its means, pro- 


- vided it have no peculiarity ay to the na- 


9 Te * * * 2 15 

6. quantity or ion of t ater 

en e by 8 thing. We ſee 

fermentable ſubjects will never of them- 

fares all into . ; à little 2 
;˙³˙² ber 
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rather difpoſts them 3 , 
and too large a ſourrors .and-diffafes 
them, ſo that the parts have —— upon 
each other, utid become n Vo 

that there is 4 crtam middle proportion ich 
is beft ; und thas it fuffers the whole-ro-fermenc 
freely, and obtain Auen 8 body andiconfiftence as 
will enable it t6 keep found aud perfect; and 
1743 oportidn is about two thirds or chree 
of Water to one of perſeciy pure and 

dry fermetitable Matter. 

7. The regulation of the operation includes, 
(1 7 the manner of putting the Subject to work, 
aud (2) che external Regimen during the ope- 
ration. The Subject may be ſet to work either 
with or without addition, and with or without 
heating; and this according to tlie climate or 
ſeaſon of the year. The recent expreſſed Juice 
of Grapes ſeldom requires either; but falls im- 
mediately to ferment of it ſelf, and finiſhes the 
work in 2e dye But in cold countries all 
fermentable Jaices require to be quiekened by 

artificial warmth, and the addition of a 


and the quantity of Ferment moderate; ſo as 
to begin the operation ſpeedily, before the Li- 
quot receives any damage — the external Air, 


or change of weather. The Ferment employed 


muſt be of the ſume nature with the Liquor, or 
by a fermenting ſubſtance of the ſame 

kind; otherwiſe it will 9 en b 

is ow foreign N 

D. Riem are thoſe Senne b added 
ton Liquor prepared for Fermenration, make 
ae in and end the operation ſooner than it 


2 Loa W. 


Ferment: The heat ſhould be barely tepid, 


| have done — 2 3 
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the moſt ſubtile, moveable parts of the ferment- 
ing Liquor, already ſeparated from the groſſer 
or more ſluggiſn; and are therefore thrown up 


to the top of a ſermenting Liquor: Whence 


being taken in their ſtate of fermenting motion, 
and added to a freſh parcel of prepared Liquor, 
no wonder if they ſoon ſet it alſo in a ferment- 
ing motion. But care muſt be had not to uſe 
an over proportion, left inſtead of quickening 
the operation, it ſhould, be perverted by too 
great a confuſion and diſorder; which if it 
mould thus happen, is not eaſily ſtopped, or its 
inconveniences preventd. 
9. The external Regimen during the opera- 
tion regards the admiſſion or excluſion of the 
Air, and the warmth of the place. The free 
admiſſion of the Air greatly promotes and 
quickens the operation; but carries away ſome 
of the fine, volatile, unctuous parts of the ſub- 
ʒject, and thus impoveriſhes the Liquor : So that 
the moſt perſect way is to exclude the Air, and 
perform the operation in a cloſe Cask, if expe- 
dition be not required. And if a little ſpace 
be left unpoſſeſſed by the Liquor at the top of 
the Veſſel, there is no danger of burſting the 
Veſſel: Though this might otherwiſe be readi- 
1y prevented, by the uſe of a Valve, to let out 
the ſoul Air, which is conſtantly generated in 
Fermentation; and if too long detained in the 
Cack, is apt to be imbibed again by the Liquor, 
I o as to give it a nauſeous taſte and odour. And 
if the climate or ſeaſon be cold, the place of 
the operation ſnould be kept moderately warm, 
by Fire, or ſome proper contrivance; otherwiſe 
the Fermentation may languiſh, or be checked, 


before the full effect is procured. 


PE 7-5 Theſe Cautjons being duly obſerved, | 


the Operation will be performed to great ad- 


1340 


er Wines, and Spirits. 


vantage; and when fully ended, or father a 
little before, the containing Veſſel muſt be 
clofe ſtopped up, and kept well ſecured from 
the external Air, that the Liquor may, of it 


ſelf, grow perfectly bright and fine; as it will 


do, if no error has happened in the manage- 
ment. And this is the moſt perfect method of 
fermenting Wines, where the fermentable Li- 
quor is prepared by Art“; but other Cautions 
and Rules are required, when Nature affords 
the Juice imperfect, or unduly mixed, as in 


bad Vintages, Oc. f* 

11. But this method of fehmentitla cloſe is 
ſomewhat ſlow ; and ter Epen is often 
required in practice; inſomuch as ſometimes to 
become the primary border We ſhall 
therefore next take à view of the ſeveral artifi- 


cial means to be uſed for ſhortening the opera- 


tion, without an ny co confiderable prejudice to the 

Liquor... | | 

12. The id s that have a principal tendency 
to haften the buſinefs of Fermentation, are, 


(2 775 addition of a larg e proportion of Fer- 
e (3) rhe Keeping i whole in a due de- 


( 3 the making of the Liquor ſufficiently dilnte; | 


gree of warmth; ani (4) the free Mues of 


the external Air. 

13. Tis a common aber, that thin 
Wines finifh their Fermentation ſooner than füch 
as are rich; as if, for the ſake of diſpatch, they 
ſhould be made 4 little chinner thin uſual; the 


defect n may be afterwards ſupplied wien Sp pirit of 


Wine, add richer Wine, 1s to CPE 
tice in 'Wine-Countries ſve eV tage Proves 0 


W e 0 eee dint — * 
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14 A large propontion of Ferment has a 
great power to forward the operation, and ag 
comes neceſſary in making all the artificial Wines, 
or the vegetable Juice is not recent, or 
wherg it I . Fire ;, unleſs 
the Wine be pu y to ferment im- 
perſectiy, in order to retain its ſweetneſs, and 
appear the richer; though, this is always with s 
Fo Hs} — ch or Spirit; which, however, may 
readily be ſupplied by the help of Brandy. 
15. Where the utmoſt expedition i we 5 required, 
a due hs — = tepic Ny my 
warmt means, . t up by 
Art, if the Chemiſt or Country does not - Hh 
rally afford it : For heat has a, peculiar power of 
 liquifying and * all fermentable Juices, ſo 
as. to.make t without leſſening their 
ſtrength, as dil ee. but rather incxeaſing 
it, 1 not continued too a or violent. | 
16. We have already obſerved, that too tree 


| — der the operation, on, bye ge 


Fel, or giving bur little vent. 
| ſeveral means are prudentiy re ae the 
E e may be performed with coꝑſi = 
tion and advantage; proyided the or 
> table matter be rightly, difpaſed, er Yu 
e mar of ſaline or acid, oil and terreſtrial, 
19. The Phaumena of vinous 9 
48 4.21444 75 ene r 
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ö af che weg, 1 ultimate effeQ is 
generally the ſame... Sometimes the Fermenta- 
don gives manifeſt Ggns. of it ſelf 3 as by froth- 
ing, hizzing, e Tc, times 
again ſcarce any, manifeſt fgns at all; whence 
we may conſider it as an apparent or latent 
Pow noe 8 is ſufficiently kaown by 
its ſi ut the latent has been 21 re- 


wh When any fermentable matter is ſuſſi- 
ciently diluted with Water, it has immediately 
a natural tendency to Fermentation; and will 
== actually ferment. and produce a. Wine, 
though a ſpeRator could neither have ſeen nor 
well have Fee any fermenting motion in the 
Liquor. In this caſe, where no Ferment has 
been uſed, 1 the operation proceeds in its own 
natural, dow, and ſilent manner, there may be 
commonly ſeen on pe. ſurface a thin, polite 
skin; which, inſtead of a large, frothy, head 
in the ſtronger Fermentation, keeps in the fine 
| s, and prevents their avolation and Ware. 
— alſo a degree of hoarineſs, ſinew, or 
mouldineſs, will appear on the top, without, 
mixing it ſelf with the Body of the Liquor, or 
without * any ill taſte thereto. 
And in this — and ſilent Fermenta- 
tion has been carried on for. ſeveral months, 
Vithont any ſpirting up — bubbles, or other 
| Common. _ this operation; though it has, 
7rd, Gui ed its courſe to greater: perfection. 
19, And ſomet 0 ro this Jl Br 
remains for à long time. in the Liquor, 
* mmon timultuan — fi- 


ine which indeed leaves its work hut imper 
ia, th chat the Liquor afterwards requires a 4 
— Tom GEE _— 
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LECTURE THE EILIVIE NI. 
come fit for drinking: Whereas in the ſilent 
method, theſe ends are all at once carrying on 
at the time of the operation. And here ſies a 
great part of the advantage which the ſſow way 
of fermenting cloſe has over the common one. 
0. Tis obſervable, that though a ſmall 
quantity of Liquor finiſhes its Fermentation 
1ooner than a large one, yet the larger proves 
the better; as a great Body of Liquor is not ſo 


able to receive pernicious alterations, from 


Heat, Cold, the Air, or other accidental things. 
And even where nothing femarkable of this has 


happened, tis ſurprizing to note, the difference 


berwixt a ſmall quantity and a large one of the 
very ſame Liquor fermented in the very ſame 
manner, only the one in a ſmall and the other 
in a large Veſſel. | 2663 ee RH} LIBS 
21. Small Wines may be brought to undeſgo 


a ſecond Fermentation, by being mixed with 


proper fermentable materials; and thus may 
be rendered ſtronger and richer, ſo as to be fit 
for exportation, c. Otherwiſe tis obſerved 


that Wines which finiſh their Fermentation in 


eight or ten days, will not ordinarily endure 
the Sea.” fb, ld fats. oa 
22. Tis a neceſſary caution in all Fermenta- 


tion, to prevent too great external heat, for fear. 


of changing the Fermentation to PutrefaRion ®, 


and to remove the Wines to a cooler place, 
when the violence of the operation is orer; that 


to do in a hot place. Or if they cannot he kept 
cloſe, they ought to be early racked from their 

Lees; which tends to preſerye them ſound; and 
prevents their turning enger, ropy, and oy 


they may purge and fine themſelves by degrees, 
without danger of turning acid, as they are apt 
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pared by Fermentation; that the inter 


poſitiort 


ſpirituous-parts, but alſo the mucilaginous ant 
ment, and 
ſome degree of connexion; from which if "they * 


earthy ones, in their due arr. 


are again diſtributed, there” happens ſuch 4 
change as cannot well be prevented from prove 


ing pernicious; but the Liquor will ſuccefively | 


and haſtily proceed on te corruption Thus 
if a fermented Liquor be agitated: by a great 

boiling + OT / heat, its proper | l 
thereby diſordered, and the Liquor not only 


becomes maniſeſtiy thick and turbid, but more 


ſaline and auſtere, through the ſeparation” of 
the ſpirituous and oily: particles from-the-falins 
ones, wherewith, being before in ſome mea ſure 


connected, their Acrimony -was ſheathecd er a 


bated. 1 Ms, nee TEIA nne  #& Fi 
24. Such Liquors tend ſo mu 
alteration or putre faction, if they are not eare - 


fully looked after and preſerved ; but eſpecially 
if, through any great commotion by heat, the 
more intimate connexion of! the ſpiritudus parts 
with the ſaline and mucilaginous, or even with- 


the remaining aqueous ones; be diftorbed and 
broken: Whence either the whole Mafs turns 


to Vinegar,” or a ropy; corfupt, ' puttid'Subs 


ſtance f. But if ſuch fermented 'Liquor$ are 


carefully preſerved: at reſt, and kept from ju - 


ries, they will long remain in a found! and un- 


corrupted State j ase vontinually ſee in Wines 
and Malt-Liq ubs: Ge 


25. And farther; all theſe ſermented Liquors 


will reſiſt the alterations of the weather, or 
5 ſeaſons 
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ſeaſons of the a8 to hear, cold, and a ſer- 
me prod in the Air; Which is by 
ſome the cauſe of Fretting in Wines; 
thay ſuperfluous water be artificially vr pany 
apa —— ſo as that the Liquor itſelf may 
— in heh ere it m_ _— 
* © e — 
| — — and the Winter's ald 
ad. When a chemical Analyſis is made of 
an, the art 44 — 


Wine, at che — ; 9 

from ita ſuperſiuous moiſture, is ob- 
ſerved to be very durable, and full of Tartar. 
- Bur the bare mixing: of theſe ſeveral parts toge- 
ther will not — the original Liquor again + 
Which ſhews that they were all before connected 
in a certain — 2 manner, which was diſ- 
; folved and d 


27. Hence pure Wine conſiſis of much Wa- 
ter, a moderate quantity of inflammable Spirit, 
a little eſſential Oil, a proportion of acid Salt, 
and a certain mixed Subſtance, or Rob, called 
by Becker, the media Sulſtamia Vini. And when 

theſe ſeveral parts remain firmly united toge- | 
in their due proportion, the Wine is then | 


in its perſect State: But as their conhexion 
proves looſe, or any one of them becomes deſi- 


| ene an e uote 
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"the Wine is faulty, and expoled to injurjes, and 
i Ts {oa And chi ; 
alterations, for the worſe : And this ſhews us 
the true foundation of what may, be called, the 


Health or Diſeaſes of Mine. 

28. That a large proportion; of Water neceſ 

frily enters the compoſition. of Wine, appears 
lainly by its artificial preparation“; and again 
rom the congelation 775 the natural f. But 


thobgh this large quantity of Water is requiſite 


the better; yet it is not afterwards eſſential to 


it would not otherwife undergo: Whence the 
ſoverelgn Remedy for all Wines, is to deprive 
them of their ſuperfluous Water, in order to 
render them perfect and unchangeable, without 
accident. And indeed this Remedy is fo effec- 
tal as to make all others unnereſſary; inſomueh 
that the pureſt and thinneſt Wines may, by its 
fans, be rendered perfefly durable, "3nd ful 


particular uſe of this grand Remedy (in the large 
way of Buſineſs) the next Expedient is, to uſe 
highly rectiſied and pure Spirit of Wine, in ſuck 
proportion as to prevent ail change for the 
worſe, and preſerve the eſſential parts of the 
. Wine, as it were by a Balſam Bur wen che 
N eaſe is inveterate, this Remedy of it felf will 
| ſcarce /ptove-wotk ſufficient; unleſs aſſiſted dy 
' . SGmewhattogive.aBody, as that gives Strenge. 
Whence it is highly convenient to have atways 
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in the Fermentation, and ſerves to carry it on 


the Wine, but rather foreign and detrimental; 
Fo as to expoſe and ſubject rt to changes, which 


ſome uncommon and extraordinary violence or 


29. But as there may be ſome difficulty in the 
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at band a quantity of Wine made as rich 
erer it will ferment; a ſuitable" pr oportio 
Wheteof, being added along wy the. $ A 
wilt have 4 very good efeck ;  clpecially Toe 
whole be quickened with a mitte 17572 oil 
Wine; which, in caſe of over · aqueous Win 
is ally deficient. '” And this being a Wie 
ch in Wines, or that 177 moſt of the 
are ori nally ow it ma proper here 
to give a Form r Nene Yeti has Fre 
ad gde forthe purpoſe. 28 =. 


* As wt» +4 * 
* L * 4 


1.49 Take an Oanee ot dus ne Wt FE 


2 Wi, mix and grind it with a Pound 
5 r into an Elaſaccharum 3 
2 Le this. fſaccharum in two Gallons 


of the richeſt Wine; and add to it 225 
= "Gallons of the fineſt Spirit ol Wine, ſo 
Ws 5 5 as that they be well incorporated toge: 

8 . The Doſe of this lixture muſt 

5 big e caſes one bal will ſuffice for 

3 of Fn f X+ Lido 
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Wo, There is is 4 « Diſeaſe of Wines rede to 
= former, when their aqueous moiſture is 
drawn from them too far; ee become 

_ dry, as it were, and parehed, for — = 
This caſe indeed cannot well happen, 1 
the method of Condenſation; whereby Wines 
may have; their eſſential parts brou bs iclofe 
aas to become unfit for drinking till 
ſet more-aſunder, And diluted. But this ant 
not he attempted with Water alone; for fear of 
inducing a flatneſs : way is, to have a 
lune 0 or thin taſteleſs Wine ready at hand 1 
e 
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* 2 
the purpoſe *; whereby any degree of richneſs 


may be given at pleaſure. 


. On oo of 


32. But the artificial method of preparing” 


Wines renders all Remedies unneceſſary, "as 1 
intirely prevents their Diſeaſes ; ſo that they 


need neither be made too — nor dry, but 


conſtantly af a perſect full 


dy, that ſhall nei- 


ther ſabje& them to acidity, ropineſs, or foul- 
neſs, when once well cleared of their groſs Lees, 
in the ordinary way of Racking. 
33. But in caſe the Wine ſhould not ſpeedily 
grow fine of it ſelf, the addition of a little tar- 
tarized Spirit of Wine will haſten the effect f:? 
Or at once to make a general Remedy for Wines 
has are too poor and aqueous, or ſuch as will 
not thoroughly fine themſelves ;. let a pure, 
taſteleſs, and totally inflammable Spirit be made 
from Sugar; digeſt this Spirit upon a tenth 
part of pure and dry Salt of Tartar for three 
days; decant the Liquor, and put it co ten 


times its o 


quantity of a Wine, made as rich 


as it poſſibly would ferment: And then fix or 
eight Quarts thereof will at any time mend, 
improve; and fine down a Pipe of ordinary 
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The Arts 
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contarnino 


Abies 10 illufirate and improve. the 

Arts depending upon DIS TIIIATTeR; 
eis, Malr-Stilling , Beh, — 1 
ES: 


A pay cvs „ this wi 
2.75 inet ag vi 0 
1 "orjerable Free, we” 
next we gn of the ways of im- 
proving the Art of Diſtilation ; which depend 
upon Fermentation ſecondarily. 

. The Word Difiilation is here uſed in the 
. ſenſe, to ſignify the Art by which all 
inflammable Spirits, Brandies, Rums, Arracks, 
and the like, are procured from vegetable Sub- 
jects, by the means of a previous Fermentation, 
and a ſubſequent treatment of the fermented 
2 by the Alembic, or Hot- Still, with ty 
Worm and Refrigera ; 

3. The Arts 1 at preſent to be con- 


and 


e - >: | ban. 
and Compounding, with the Baflneſs. of che 


Brandy- Merchant, the Officers of Cuftoms and 
1 ſo far as relates to Spirits, and the ſe- 


End is. Rang, Arracksr and 


. we "hall ealibit will Doſes of 
men, (1) the Method of diſtilling a Spirit from 4 = 
a fermented Malt · Wort, commonly called . 
in order to obtain Aqua Vite, or the ordinary | 
Malt Spirit; whereof many Cordial Waters arg 3 
made by the Compounders, Apothecaries,” and o- 5 
thers: ( 2) Our ſecond Experiment will exhibie | 
the Method of puritying or ig this Spirit, 
of the firſt running, or as they are 
called, into a ſaleable Proof ine, j/ or "wha 
they emphatically call Provf Goods ; that is, 8 
cercain Fandard Spirir, uſually conſiſting of one 
half Water, and the other half Alcohol: 0 Our 
third Experiment will exhibit the Art of the 
rectifying * Diſtiller, or the Method whereby 
the Proof Goods of the Malt-Stiller are made 
into « ſweeter or cleaner Spirit, for the ſiner 
uſes of the Compounder and Apothecary: | 
(4) Our fourth Experiment will hew the trus 
ethod of examining Proof in Spirits; and diſ- 

—_— the invalidity of the common methods of 

udging of the purity, genuineneſs, and good- 
= Brandies, Rums, and Arracks: And 
(5) our f#h- and laſt Experiment, for the pre- 
ſent, will ſhew the Method of making 12 
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; The Met * of diflifim Mal:-Waſb, wk | * T5 
+... Mixture of Meal and Mal, for Spirit. 


The Difil- 5. We nos briſkly ſtirred together the Malt- 
=— 4h Waſh, prepared in the laſt Experiment of our 
luaſt Lecture, and therewith filled two thirds of 
4 Still, firſt made hot and dewy on the inſide 
with boiling Water, and keeping the whole ſtir- 
ring till it almoſt begun to boil; then immedi- 
ately clapped on the Head, and luted it down. 
There now ſoon ran, in a ſlender Stream, from 
the Noſe of the Worm, a ſpirituous wy" na 
that was inflammable, or burnt in the Fire. 
We continued tv work ſo long as the Liquor 
that came over would catch Flame when thrown 
upon the hot Still- Head, when a lighted Candle 
| was applied to the riſing Fume; + _ + 
Low ines. 6. And thus we obtain what the Malt- 
Stillers call 'a Malt Low-Wine; that is, a ſpiri- 
tuous Liquor from fermented Malt and Meal, 
fo dilated with Phlegm, or Water, as that 
the laſt Runnings of it would not burn upon 
the Still-Head. And that which comes over 
after the Spirit falls off from being Proof, till 
it will no longer burn in the Still-Head, is call - 
. ed by the Name of Fain, + 
The Expe- 7. This Experiment may be rendered gene- 


| - rimentex-yol, by a light variation of circumſtances; or 


wed. made to ſerve as an inſtance of all the ways of 
procurinp” inflammable Spirits; whether Bran- 

dies, Rums, Arracks, Cyder- Spirit, or the 
like: For if any Wine, Beer, or fermented 
. Liquop 


4 4 - 


| 


Of Diſſlatmm 1 
vor * Sugar, Treacle, Roots, Fruits; 
Lie be treated in the ſame manner, it affords 


irit differing only according to the nature, 
wit taſte and odour, of the Subject. 


8. But none of theſe Subjects will afford the 


leaſt inflammable Spirit without a previous Fer- 
mentation. Thus though the recent 


of the Grape, or any other fermentable — — 


were diſtilled to drineſs, yet not one drop of 
inflammable Spirit would be procured : Whenee 
it appears that inflammable Spirit is a thing 
produced by Frmentation f. 


9. The Cautions required to reddey the: Ex4Caenrions 


* ſucceſsful, and the Production per- 


ect, are, (1). That the Fermentation be well 


performed, and the Liquor become truly vinous, 


and of an acid pungency #; (2) that it be gen- 
tly diſtilled, by means of a ſoft, well regulced 
Fire; (3) that the groſſer Oil, apt to 


along 
with the Spirit, be kept out by a proper Strain- 
er, or thick doubled Flannel.” laid under the 


Noſe of the Worm. And if theſe Cautions be 


duly obſeryed, the Low-Wines will prove conli> FE 


— and vindus. 


all the Spirit is A obtained, — 


there remains behind in the Still What they” 
comttonly call Bottoms ; that Is, the groſs parts 
of the fermented Meal and Malt mixed with 


Water. The uſe generally made of this groſs 
matter is for the feeding | of Hogs. W the 
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nerally large 
that makes 3 
17 — gore through gh - three of 
the princi Branches Malt; Stilli iz. 
the Brewing, Fermenting, and an Bling 
parts; or the making of the Wort, — 
it in the fermenti Oh and the diftiling je 
from the Waſh *. There is but one part more 
of chis/Artz — ; or the 
way of making ap their Goods, as t 
 Laleable Proof : And how this is 
be N EY Experiment. 


call it, to 
will 


EZZAII INI II. 


Yhe Mantel of ple Reflification, or diſtilling the 


Le- Miner, produced by the 22 er 
ite W for cer 


* 


Proofe5y- 3. We took che Los- Wines BOY; in 
6. the preceding Experiment, and. diſtilled, them 
borer again zn Balneo Marie, or barely by 4 
heat o bois Water; and thus obtained a 
purer and higher re&ified Spirit than beſore ; 
Vu hich being ler down with fair Water to a cer- 
tuin ſize. or ſtandard called Pre þ, is what. th 


Ar Of - Difilation, . 773 1 * 219 : 
13. The common Malt-Stillers indeed do not | 
thus rectify their Spirit i Balneo Mania, but 
barely by rediſtilling their Low Wines in a ſmall - 
er Still; ſo that their Spirit is not ſo clean as 
that of our preſent Proceſs. The perfection 
therefore of the Art of diſtilling from Male 
ſeems to require a good method of rectifying 
clean, as well. as careful obſervance of the gau- 
tion ant hug Chanda wt ar 2 | 
14. Having. thus regularly gone throngh the 
E' - Art of the Mate Still, as it is practiſad 
the more intelligent Artiſts; we proceed to 
a conſiqeration or two for its im- 
provement. 3 Eg 
15. The Inconveniencies of this Art regard Inerue- 
either the Subject, or the Work: The Subject, 
we ſee, is Malt; which being of a large bulk, 
in reſpect of its ſaccharine part, and requiring a 
great proportion of Water to extract this part; 
hence many large Veſſels, ſuch as Maſh- Tuns, 
Coolers, Fermenting- Backs, Coarſe - Stills, and 
Fine- Stills, become neceſſary therein; whereby 
* the labour alſo is increaſed, and the price of 
the commodity enhanced. This Art, therefore, 
being far removed from e is conſe- 


quently far removed from perſect ioo. 
16. The Remedy here ſhould ſeem to de- ,t _ -» 
pend upon the introduction of a new Art, ſub- 7 


ſervient.to the Art of the Malt-Stiller,, and con-. v2 
fining itſelf to the boiling down of Malt-Wors q- 
to a Rob“; ſo as to ſupply the Male-Stiller } :. 
with his Subject, in the ſame manner that ts 
— ([ ̃ ——-. ̃s¼¼ 
f - , : ' J "IP © 


elm, | 
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|  Fine-Stiller is now ſupplied by the Sugar-Baker 
with Treacle: For thus the compleat bulinefs. 
of the Malt-Stiler might be commodioufly re- 


duced to à great degree of ſimplicitix. 
157. By the ſame means the Spirit of the & 
| Malt-Siiler would alſo become much 'finer than 
at preſent; becauſe the Subject would come 
tolerably refined to his hands, or purged of its 
groſs, mealy, and husky matter, which yields 
a diſagreeable Oil in Diſtillation; and is alſo 
apt to burn in the Still, and ſpoil the Spirit.“ 
And we recommend it to thoſe who are skilled 
in this Branch of Diſtillation, to try whether a 
Spirit ſuperior to that of Treacle may not be 
procured from the Rob of Malt, prudently pre- 
PPTP 77 5ST CH 526994 
flil- 18. There needs no particular Experiment to 
ſhew the buſineſs of the ne. Stiller; this being 
no more than working, in the manner above J 
explained, from a Waſh, made by ſermenting 
Treacle with Yeaſt; though it is uſual to add 4 
conſiderable proportion of Malt, and fomerimes 
wdered Jalap, in the fermenting Back: The © | 
Late dert erates the Fermentation, and makes 
the Spirit come out the cheaper; and the Jalap ' 
prevents the rife of any cruſty head on the ſur- 
. [ice of the fermenting Liquor; ſo as to leave 
a greater opportunity for the free acceſs of the 
Air; and thus alſo thorten the work, by turn- 
ing the foamy into the more hiffing king of 
VVT 8 OJ 


Fermentation. 
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E57 making it Up agg, by wit Foe fo * 
21, But 95 method will not FI 12 ve us 1 
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10 17 of the 'Reflifer; or the Met . 
the Proof-Goods of the Malt-Stiler are may 


4 cleaner Spirit, far the finer uſes e 
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19. 'To two Gallons the SALA \ Proof. ReAifics- 


2 N Dine. rot Ra 


Spie of the Malc-Stiller, procured after the J i. 


1. . 


manner of our ſecond Experiment, we added 
three Ounces of the Black Flux, or a mixture 
of Tartar- and Nitre calcined to blackneſs 7 
and drew over all that would run in an uninter- 
rupted ſtream from the Noſe of the Worm, by 
dan, of. the Balneum 1 et irit which, j 

th: 
\ 


A * 
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Sh without ſome nauſeous and 
avour; nor do the Rectifiers appear. acquaint-, 
Method for the range. 


>» . 2 2 8 <p - 
9TH THOSE I 1 n rent 
* = . * . 14 4 * 
* 


' 


5 


1 2904 er, 10001 2122 & 
"mln wp N 


s wh 4 
- 1 FY... 


— P 


\ & a 
4g £740 3 
. & 8 
22 
* 
. 7 


Reme died. 


* 
- 
A 


3 
” 


z 
4 


3 


"oy £4 47 A 


a 2 
5 * 5 


be introduced into it; whereby it might be 
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to fly off, or be loſt, iri 


wy 
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1 , 0 * 
They have been labouring after it; but gene- 
rally in the dark, for he of ah Bis knows 


ledge of the Facts and Experiments neceſſary in 


the Enquiry. Thus, for inſtance, they ſeem 
licrle apprehenſive that it ig the Oil of the Malt, 
refiding in the Spirit,” which cauſes them all their 
trouble; or that it is the eſſential Oil of the 


Subject which gives to. Malt-Spirits, Brandies, 
_ Rums, and Arracks their particular Fn 3 
For if the eſſential Oil could be totally ſeparated 
from Malt-Spirit, that Spirit mi gh be rendered 


vo 
flavourleſs and taſteleſs; and then any othet 
Flavour might, by means of other eſſential Oils, 


<1 
17 
* 


made to reſemble either Hencb Brandy, Rum 
or Arrack. And in the effecting of this, wit 
ſimplicity and cheapneſs,” the perfection of the 
Art of Rectifying ſeems to conſiſt, 
- 22. We would recommend to them the my 
of working from a Spirit largely diluted” wit 

Water into Water again; whereby the eſſential | 
Oil would, at one operation, be doubly, ſepa» 
rated. But we have no great hopes that any 
direction of this kind can prove ſerviceable, to 
them, for want of their being acquainted with. 
chemical Operations, and the beſt contrivances, 
and large ways of diftilling with elegance and 


ſimpli e 8 i 
23. The Chemiſts, however, have helped 
them to @ tolerable Expedient for covering the 
imperſections of the Spitit which they cannot 
cleanſe; u. by the addition of what is called 


Sivitus Nitri dulkis; à Imall proportion whereof. 
win gire an agreeable Vinolity to a Hogſhead 
of Spirit.” But this Expedient is attended with 
ati neonvenience ; for the Flavour is very apt 


when the- Spirit i- kept in 
a Cask: But the ſucceſs proves ere pen 


a Sv is ey well dee dee l 


24. The Art of the Reflifer might - 
fat abide; as. uſeleſs, if the original Mal- S 
could ws j his Spirit perfect at a ſecond JT 


my pn why 
»Stiller can ſcarce. be broug 

hte th re Sal track. If they are e 
to i e their Art, we would recommend to 
them, ft, the brewing in perfection! and ſes  -- 
nah, the keeping of their Waſh, after the 
manner of ale Beer, till it has entirely loſt its 
Malt Flavour, and acquired a pungent, acid, 
Vinoſity; and then, thirdh, leaving out the 
Lees, to > diſt with a well- regulated Fire. Thoſe 
who have not tried; would ſcarce conceive how 

agreeable a Spirit may be thas ptacured. from 
2 8 wg: 1 firſt — 2 he gain 

part ot the Secret upon ax artificial 
Method of making Malt-Liquers'  expeditionſly: fate; 
dnl, bee, t aluruiſa bi. t 
n A 11 6 4g dand a i 
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£ 2 we took 4 * Vat? hat fs ft: rer 


the common roof · Spirit of e A 
and giving it a, ſmart; ſtroak with, its (pl NTT) 


againſt the Palm the pHand, there. appeared. % e 


en the ſurface. of the Liquor. a: Chopleſy 9! 
Crown; of Bubbles; which went off, or..dul; 157 
ound, in een bag gunner, that 66 
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remai ning a while, | and then going away, by 
yo — — breaking into ſmaller Bubbles, 
or rifing into larger. Ke 7 when the Bubbles 
ng off, in this manner, tlie Spirit is laid: to we 
| proof, or merchantable®,; :.:- -- We 
Zrrezeons. 26. And by this kind of Proof, all Diſtillers, 
Brandy-Merchanes, Brokers, and the Officers 
of the Cuſtoms and Exciſe, judge of the Strength 
and Quallty of Brandies and Spirits, in all the 
Brandy Countries and Sea · Port Towns of Eu- 
ary; whence tt is alſo conveyed; to other parts 
of the World. It may therefore appear ftrange 
here to oppoſe the general opinion and . 
nin a particular where the intereſt of 
trading people, watchful againſt all impoſition, 
is concerned: Aud yet we undertake to 'ſhew; 
thar this kind of Proof is a mere fallacy and de- 
deption; for if but à little vinous or ſaecharine 
Matter; as Treacle, Syrup; Muſt, the Rob of 
Fruits, Or be added to a quantity of highly 
Was reatified:Spitiv-of Wipe; this {light addition will 
give a Brandy- Proof to that Spirit; which, 
| ratio 3 by this trial, may be made to paſs 
r Brandy ; that is, a compoſition of half Water 
and half Aloe, whereas in reality is is almoſt 
| torally ally Alcoliol, "4d anne T WEBB 
37. The fraud is e if; bot . 
common way n on the Kays, t b 
: proing 3 hecle of the Spirit in a Spoon; {op 
„ rhus it will. lee the ſechatine, Matter, ant | 
10 N ide 10 J 
MM” oy Whenher” there be any Method kgs 
in. moni "kriown', ef waking Laa Fpiriruous 
Liquor of ' Buripe | that contains mueh 
leſs than a baif of Alcohol bo- paſs currehe 
for er is: not ſo certain: But 


t doubtleſs 


* Sce U vi Erw 7 Wee e 


| French M emoirs. 
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aoubileſs: this = de bad ily elfected; for” we 


ſee that Arrack is Proof; or nffords 4 ſtrong 


Crown of Bubbles, upon ſhaking,” as well as 
Brandy; tho” Arraek uſually contains not above 
half che Quantity of Alcohol that Brandy does; 
and if but a Drop or two of its oun or any other 
eſſeritial Oil be added to à Pint of Proof 
Brandy, this is ſufficient to deſtroy its wy 
and make it appear much weaker than ir is. 

30. To prevent — impoſed upon in chit Dy. 
Way, we might have Recourſe to the EHay = 
Inſtrumem, or Ft droſtatical Balance: A Gallon of 
Alcobol is computed to weigh ſeven Pounds: and 
a half, and à Gallon of Water eight Pounds; 
whence the compound Gravity of an equal 
Mixture of the two may be aligned, But it is 
a more ſure and ready Method, to 23 
meaſured Quantity of the Brandy to be tri 
in a cylindrical metalline Veſſel, plunged in — 1 
Water to an equal Height with the Brandy, 
and when it ceaſes to burn, exactly meaſuring 


the Remainder,” which is the Water. But if 


the Spirit has loſt one half of its Meaſure by 
burning, the Brandy may be allowed Proof; Fi - 
more or leſs, it wut be judged of acrordin 
37. But beſides . Method of judge ſe Li- 
the Strength of Brandies by what is called: Prov _— 
there is another ho leſs fallacious one of juug _ 
ing of their Goodneſs:; tho kept a great Secre re 
in few Hands, as a thing ſome Dealers imagine 
a certain Criterion for determining herher 1 
fore Brandies are mixed with Corn Spirits = 
Theſe Dealers are provided with a certain je- In * 


| loves hn nook 2 "cn being poured 


#bomaol nana (87199 To. 2586 Into > 
Sto 5 REID ang — rio Ent 21 2 27 


Per r n erer wb pee, b W 
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into a Glaſs of v French Brandy it 
. blue Ge 0 the Streng dhe 


eneſs of which C 3 — the 
oh nan or nila 
. dity; n. 


they may come to be much deceived ; ON an 
ordinary Malt Spirit was to be coloured with 
Oak, this Spirit would ſuſtain the preſence Me- 
thod of Proof; and might therefore be — 
ſed by theſe Dealers for French Brandy. 
Se EY vo Gn Tincture, 7 Hg Lien 
expeditiouſly prepared, iſlolvi 
—— ves ea 6 8 (firſt _— 15 Redneſs) 1 
« _" @ wea rit of Sea-Salt; w us 

a. yelow; Liquor ; a ſidgle Drop or two —_— 
: bing added to a Glaſs of any inflammable Spi- 
rit coloured yellow. or brown with Oak, will 
zaſtantly turn it of a beautiful brighe Blue: 
Whenee it is evident that this kind of Trial is 
vo mate than a Fallacy, /and only ſhews when 
Brandies are tinged with Oak; as they conſtant · 
ly are by lying long in the Cask. And that it 
is the Oak which thus cauſes Neuch Brandies to 
turn blue with the A- appears again 
from hence: That i * and videſt French 
Brody be re-diftilled, and chus made oolourleſs, 
it will not turn blus with the ber: 
cauſe all the Tincture of the Oak, or —— 
Matter of the Cask, is left behind in the Still. 
Ir: Fellacy 33. One of the beſt Methods to prevent being 
Lane. 1 —5 the mixing of Melt Spirit 
mith à finer, is to acquire a Habit of judging 
dp the Taſte aud Smell; for Malt Spirit is uſu- 
222 ſo ill, by the Addition of fixed 
alkaline Salrs, or certaifi favouring Ingredients, 
that it may commonly be perceived by the Noſe 

or Pate; -propoted for 
Examination be largely diluted with Water, to 

l | * . prevent 


\ 


f Phi fiphical 98 127 


prevene its 0ver- rhenting che Mouth : 1 ole 8 


burnt in a on, ſo as to leave the Ph | 
be We ſmeit by itſelf: For big 1 
if ehe were debaſed by a Corn Spirit, 


will 7 and ſmell conſiderably nauſeous, very 
deen W the R of dare Tous Brady, 


ENI Zr v. 


e, e 


— 1 


34 We infuſed 4 Pound of freſh Cirrow ins 


Peel in two Gallons of Melaſſes Spirit ; 
then committing the whole ro the Still, A Spark 


off the Spirit gedrly, with Care to aygid the 


Fainits : waking: up, is they call it, with 
faſt Water, fo as w leave the Liquo roof, we 
added half s Phund pf Fine — and thus 
procured a genuine Gin Mater. 

35. This Experiment is general, and F 
the uus Methods of making all the Compound e | 
or Cordial Waters, by Diſtillers who are 
called Compoyndery,. and alfo by Apothecuries; 
ry . 5 90 ſeldam make diſtilled Waters 

good as t Compougnders. 

3. The PerfeRion of chis Branch of DiRtillay Compound ne. 
ton depends apon_the-Qbſervanee! of a, fem inhere 


Rules, which tmight be eaſily complied with“ 
And theſe Rules we ſhall here lay down, as 


judging them of Conſtquence to the Improve- 
ment not only of the Arc of 2 
— þ Brangh'of dane eee 


25 N "The tun Rae is, 7% 1. [ dee 

Spirit, that is fretd u 56: m A, Oi For 

48 'the Heſien of Compeund DiBllation. is 49 

e the N with the atv" 
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8 geſted before they are diſtilled than Calamus 


56 


of the Art of 
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Oil of the Ingredients,” it ought: firſt: e have 
depoſited 1 its o vB u. l 25 
38. The ſecond Rule i ad, nt fait the Time of 
previous Digeſtion to the Tenacity of the Jugredients, 
or the - Ponderofity of their Oil. Thus Rhodium- 
Wood and Cinnamon require to be longer di- 


Aromaticus, or Lemon - Peel. Sometimes alſo Co- 
 hobation (that is, the pouring of the Spirit once 
drawn off, back upon the ſame Ingredients) 
proves neceſſary ; as particularly in making the 
ſtrong Cinnamon Water; where the eſſential 
Oil is extremely ponderous, and difficultly riſes 
along with the 3 without one neren 
more. $3 +3 4 

39. The chi Rule % 5 ſuit the Fire or 
Seat 10 M the. Diſtilation to the Ponderofity of © the 
Oil Seve to be raiſed with the Spirit. Thus 
ſtrong Cinnamon Water ſhould be diſtilled off 
brisker than the Spirit of Mint or Baum. 

40. The ſourth Rule is, Tbat à due Propor- 
"ts 777 only the finer eſſential Oil of the Ingredient i be 
thoroughly united or incorporated with the Spirit; ſo 
as to keep out the ęroſſer and leſs fragrant Oil. And 
this may be chiefly effected by leaving out the 
Faints, and making 1 ſtrong Proof with fine 
ſoſt Water i in their And upon the Ob- 
ſervance of theſe four)eaſy Rules the be Perfection 
eee * to 

depend. bY. WT 


4 The Additionuof! find Sugar t to Cordial 
Waters is a thing of leſs moment, and may be 
5 — occaſionally, ' And if theſe Di- 
rections be obſerved, there will be no need of 


ſhing down Cordial Waters with Allum, White 


of Eg 8888, Iſing-Glaſs, or the like; for they will 
be preſentiy Bright, ſweet and 'pleafave ed, 
without aby further Trouble. IC 207 eng TIC 
10 . 42 And 


— 


; rf Phlaſcphical 1 
De And, thus we hope to have 3 _ 
| Way af perfecting the Art of Compound Diſtil- 
lation; even by the common Alembic, or hot 
Still, without the Uſe of the Balneum Marie ; 
for Michgbere) is here no Gee if the. Artiſt 
bee on Cpu in working by the A ati born 
i 10.314 ho ont» 1A 
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1. We learn: from our preſent e 3 


inflammable Spirits are the Creatures, of vinous 


Fermentation; or that they are actually produ- 


ced, tho not ſeparated, in that Operation 107 


ſuch a Change in the Waſh, as to re 
_ parable by the Fire into ati Partions of 

ter, beſides the. inflam 81 Spirit, or 
different from, what the Liquor would, haye aly 


forded by che fame Treatment before Fernjen- | 


tation f. 15 S1 2 

3. That at different Pins ot 5 fination 

there comes over a Liquor of different Proper- 

ties; viz, firſt, . an extremely acrid, aromatic 

and biting, one; which goes off by degrees, and 

ends in Acidity **.. Ld et 
4 Thar the Art of Malt: Kling may be Pon 


gemi N 6) by reducing the brew- 
ing and fermenting Parts to one Operation 5 
63 by diftilling ane. ; and (3) by keeping out 
the groſs Oil of the Subject. 

5. That this Art may be farther improved; 


'by fermenting a clear, well-brewed Wort, and 
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* W 


* 
15 7 a3 
* * * Ch %_- 
| , _ 


4% 


| * See. Exp, I. and Appendix 8 pH | * = 


2. 'That the * of Fermentation 1 | 
er it ſe- 
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urer from | 
I Ale 


| e oy berditt che 
cis! ON and Spit C18 


ic ee Cauſe af th 
n un 3 


4. That che Perfeftion of che Ant of Mak- 


ug, wheteby a — 1 005 be 
at the erk Opetarlon — * 
13. Thar the © the W Ban Proof may be 
artificlally given Jak 4 

N e in Prook-Spiric, Wan 
Weskenfilg 

16. That the = of tr nen 
examining B 

their turning blue with a © alle Solution, are 


2 5 5 
>recified Spirit of Wine, 
and 4 wat 
Brandies by the, Bubble-Proof and 
_ abſolutely lations, and not to. be truſtod ſot 


| _ uſes intended tf. 
e Proffin grandes is ine Pro- 
t ve, arte 4 
por of _ OO large Foie on their 


þ Satzes by means of a certain Nome ariſing 

from a ſtated Proportion of eſſential Oil dilol⸗ 

ved in among them; e 
„ by other Bodies 


18. That a ſure Method of determining the | 


Streng th of Brandies is by Deflagration, or 
burning . then examining 4 
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eight or Meaſure, and 
3 mn Ha ic wich: the Weight or. Meaſure of 
le Qt : LL to: bod: 
TY 9. That erroneous Notts, * inaceurate 
and falſe Methods of Trial, may prevail, and 
become almoſt; unſiverſal in Trade; fo that even 
the prudent Merebant Mall buy and ſell. upon 
weak Trials whilſt the Detection, Rectification, 
or Adjuſtment thercaf, belongs to - _ other 
Branch of Knowledge . F 72. 

40. That che Way of perfe&ting th e be An of 
Compo und CG (1) To procure a 
— jrit g 4 Jo uſe proper Dige- 
5 (3) To diſtil brisk, or ſlow, as the Sub- 

uires; and (4 . the Faints, 
or or grols $ Part of the eſſential Oil: of the Ingre- 
n ebene 5 AT dt 
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FE now — to 0ofirite „Al 
improve the common Methods We 


and employing vegetable 


ö on 50 Salts; whereon the Ex © of various 
Arts and N 


Trades depends. 
2. The Parts of Vepetables chav ehiehy abound . 


and the Bark. Thus the Seed of Muſtard, and 2 


of: the Sun-Flower, ' "Almonds, . Nuts, Beech- n 
Maſʒ Oc: afford a 
and the Leates of Roſemary, Mint, Rue, 
Wormiv dad, Phyme, Sage, Oe. the Berries f 


Oil hy Expreſſionʒ Na 


frets, e Clores, Nutmeg, Mace; 


c. the Bark of Gihnamon; Safſafras;- and Clove 


durable Frspartiem uf **ſfential Oil * 


N * 4 om 
by Diſtina tion ont ogg ne een 


3 much in the ſame -mannexis:Oit: bs 
Fat contained in the Parts of Animals; | 
either interſperſed among the muſcular 2 — 
collected into partirular or Cells, or : 
NA the en | 
1641 72! 3 oy Aenne 8 8 ee! — 4 Our 
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Set below Exp. II. 


table Matters that contain a copieus Oil, in 4 


* F * 
Wann * * 
A ace." 
* 8 


Wed Lzcrons Arp rz 
The 4. Our. firſt Experiment will ſhew the Me- 


ne” thhd of Oilo by Exprefion;- from 
wrongs e Ul, —— DF Oc. The ſecond 
wi * 

8 ng the gps il of Vs ee 


ment will ſhew W de rec- 
1.4 the 


* 


| th, 
ay ( dang Fever Ga g 


the Manner of refining or Salt. Petre; 
and our ſeventh and | Experiment, for the 
al . will ſhew the Method of f Pot= 


A org white FT 
OO Oat nothringa e Stan N 
e besen 1 N 
N 5 . 
3 eee 
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224 . We eee 


3 
Maſe up in a NRece of ſtrong 
_ andith and Tick Ctr, ws committed ico = ang 
— — | 


ſcqueenad bherwint 
| « oapliderable'Quengi Do MY 
The Expe- | 6. 'This|Experument; 


Wonne 2dr 241 
of all thoſe vege- 


tended. 


looſe manner, or in certain Cavities or Regep- 
z dhe Sides whereof: —— er 

8 males them let ga che 8 
— 2 And r 1 of Lemon 
Qrunge- Peel, tron- Pool, Cr. rea- 

dip obtained by Preſſure, without the Uſe Uſe of Fire; 
for the Rinds of thoſe Fruits being preſſed 
green, the oily Parts will Teparate the 

| . H "aqueous, 


8 


3 
E 
3 
1 

' 

* 

i 
1 
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rendered ſuſſiciently pure, may be well 
nvaſhed and beat ch b frech Water ter; then tho- 
" W Ieparuted from it again, by the Sepa- 
«Glaſs; whereby R me 
, and clean. A ail Dy 6372417 
Bn tier Care muſt be, had Ito; keep 
ſach:of-rhelſe, Oils cool as art defigned for-ear- 

;xorifor:any/internak Uſe becauſe they are 
apt 122 Days time to turn raneid and gor- 


= 2 unwholſome.- Hence the Phy+ 
fncian and Apothecary ſhould. be cautious that 
_ the Oils jven in Pleutiſies and other Diſtem- 
pers, be freſn drawn from: ſound Subjects, no 
way tainted, or already turded rancid ) as Al- 


do: And again, that theſe Oils have fel t no 


by ſtanding long in a) warm Place. And the 
ö en ets would like wiſen extend to anima 
Dis aud Fats, intended both or internal, and 

external Uſe; ſince theſe; alſo become rancid, 


bet Wader and thus became. exceedingy 
nauſecaus and orroſive s. WE. ſee in Batter, 
Bacon, and other ſat Bodies which then prove 
only ſit ee een, or other is- 


ne nenn einde e 
1. Our preſent Experiment is mur ap 


vertain animal Sobjects; for the Membranes, 
s kinny and firibgy Parts of animal Bodies which 
contain much Fat, being chopped ſmall, and 
ſet in a Pan over the Fire, become fit for the 
|  Canvas-Bag;: and by Preſſure afford a large 
Quantity of Fat; as we ſee in the Art o 


. Pr n deer, 


et wol e 
* 


roſite with che Heat of the Summer s San, ſo 


monds, Piſtachio 8, and other Nuts, are apt o 
conſiderable Heat, either in the drawing, - or 


1 & plicable-ra. rhe; procuring. of Oils or Fats f — 


or chang g to yellor, red, gr, grey Colour in 


3 


- Chandlery ; — thus extracting the oily Mat- 


Ar c ruby G 524. Hp 


ter; leaves a hard Cakes or what they common 
ly call Graves, behind . SO 
12. Theſe Graves, and all the Reſiduums of 
the preſent Proceſs,” after being ſqueezed ever 
ſo hard with the Preſs, will ſtill afford 4 | 
Oil by boiling in Water; fo that it might per- 
haps be: more profitable for the Talows Chandler 
to boil his Graves for Oil; as Bones are afually 
boiled ſor it, than to diſpoſe of them in the or- 
dinary manner. And it is ſurpriaiog to obſerve, 


what a large Proportion of Oil theſe diy, 2 — mY 
to Appearance almoſt! exhauſted Bodies, will | 
yield, by repeated boiling in Water, but 805 
eularly by being committed to the:Digeſtor®. 

13. So likewiſe if the Almonds remaining In Farther 


the Canvas, after the Expreſſion of their Oil, * 
be ground in a Mortar with warm Water, the | 
Water will thus extract their remaining Oil, 
and turn therewith into a milky Liquor, or 
Emulfion, And if this Operation had been per- 
formed upon the Almonds at firſt, before we 
committed them to the Preſs, we might thus 
have diſſolved but all their Oil, and left only a 
dry, chaffy, or light, husky, and exhauſted 
Matter behind. Whence we have a Method of 
diſſolving Oils in Water; and thereby of ma- 
king a kind of artificial: Milk; which, by ſtand» 
ing, will afford a Cream, and turn ſour, like 
the Milk of Animals; but not grom rancid 
with Heat, like Oil. Whence ſuch Emulſions 
may, in ſome Caſes, be medicinally uſed wich 
greater Safety and Succeſs than expreſſed Oil. 
14. Any of: theſe expreſſed Oils will receive ob o- 
particular Colours and Odours at the ne eee 
tion Hom en Ari Thus for Example: If a * 
PI $4544 Hdo-eftti dans det: 781 Len by 
nog? ei nn rs an FB krzk No FW 121 
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* ration twire or thrice. 
Pee 16. To conſider che Thing 


are. 
— 


Olive, it 
Dil, withiout/akering 
a few Drops of the eſſential Oil of Cinnamon be 


agreea 
admire che Flavour of Cinnamen, And thus 
wayy, by 


HH 
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be barely) infuſed. in Oil- 
gives a beautiful red Colour to. that 
its, Taſte. So again; If 


— 


added to 2 Pint. of | Sallad-Qil, ſueh Sallad- 
Oil may be rendered ble to thoſe, who 


muy Oil, Butter, Cc. be diverſified inſinite 


a proper Uſe 2 teh 
cable chemical Oils. - 


the Val- 
ley." Cr. extremely dear, or ſcarce 
obtainable by Difillaron ; and in ſome of them 
i the Opera — 7 aſinin Flowers 
on. 1 min | 
es, Lilies of the Valley, Oc. be 
4 in fine Oil of Nuts, or Oil * 
without Hear, and kept in a cool 
e Flowers 
into t i, pen, 
th their native -odoriferous 
—— red, r le. 
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which can 


pn Fob dem che Flowers withönt Laßt, or 
a | And theſe Eſſences may de ren» 


dered perfect by ſtraming off the Oil ar firſt pur 


on, aht letting it Rand again, without Heat, 
freſn Flowers; the Tepering this Ope- 


\meentively; We 
hall find that the Eſſences — obtained are a 


| Kind of eſſential Oils, not greatly differin ng from 


thoſe prepared by Diſtillation from the Flowers, 
| A qui HY od .Seeds, 
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Seeds, or Barks of adariferons gg ff. 
all a r Git are found to be little mord 
chan the. native: odorous Spirits, of the wege- 


rable SabjeS, rage 55 fon 
or beeemen 


N — in Stone Mortar rg Jn- ; 
dirediy put them io a Still, 
Gallonk of River Water 3, an 
briak Fire, we drew off a Gallen and 
thus obtained along with it a .confiderible Pro- 
portion of a fragrant eſſential-Oul, gr 
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8 tere RT teur. 


| ſeparired' from the Water by a 2 
; D Slaſs. 1 * nens by 112 Separating- 
= © The Expo. 158. This Experiment: is Gly Wedel ge- 
nern or made applicable to the diftilfing of 
3 = On” — — Flowers, Leaves, Bal 

Sums, and Balſams, with 
Alrerition of Circuttftances ; as by 75 


1 hes : 
E Degen ion, brisker CP nk e. ner, 5 
. — and Hardneſs of ject, . 
5 Ponderoſity of its Oil, Cc.“ 55 eie: 
| . 19. Tf the Liquor ha Lensing in de Sn 
after the "preſent Operation, be ſtrained, and 
evaporated” to the Conſiſtence of Honey ; it 
= makes the Ne of | Jumiper-Berries, which is 
F eſteemed a valuable Medicine; that may" defray” 
=_ the Charge of the O ob, being uled 4 4 
Strengthener of the — and Inteftines, "av 
4 Preſervative from the Stone and Drop ſy, erk 
n of the urin urinary pat. 
21 0005 121 
2 8e. Ekntiel Oils muy te vida" Fry 
CE IN according to their different ſpecific 
| Gravities —— N floating upon Water, and 
— 2 ſinking to the bottom thereof, 
ntial Gu of Cloves, Cinnamen, 
and 1 — readily fink ; but the Oit of La- 
vender, Marjoram, Mint, Oc. ſwim in Water. 
r reſt of whoſe eſſential Oils is, perhaps 
Oil of Citron- Peel, which eten floats on Spi 
= of Wine; and the heavieft ſeems to be Oil-of 
= BY | "Saſſafras: Bat the ſpeciſe Gravirzes of the in- 
1 termediate eſſential Oils are not hitherto ad- 
| | jaſted and 2dbled, anten enn 
3 449g (F913 TOUBTERT A 73 #0 9 s 
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1. For obtain 
_ erous Oils. 


Subjects 5 ſine Fopder; () to digeſt, this, 
Powder, Days in a warm Place Wien 
92 7 its «is d of. ſoft River e 

by the Addition of Sea Salt, or arp 
wich Oil 1 4 — 1 ie ein to uſe the Suni 


RNA 1 to he for. the 2 
ter of t RA) Running, a ter being clearer 
of, 1 55 Oil; (5) not to diffil too large a Quan 
po theſe Subjects at once; (6) to leave 4. 


Fea 3 3 (7) to uſe a brisk Fire, or a 
boiling Heat, at the firſt; but to decken 
Ba - 125 afterwards; (8) to have. a low Still- 


Head, with a proper internal. Ledge and Cur- 
rent, ending 5 the Noſe, of the Worm: and 


to cohobate the Water, or pour back the 


ad of the ſecond Running upon the Matter 
in 0 Still ;, and repeating. this once or twice. 


2. Theſe Cautions are all neoeſſary, in === 


of ro diſtil the 
fit and Perfection. The . — where 
on they depend 3 be. conſidered. 
( i The Renee of the gabe to Powder, 
expoſes all its Parts the better to the Action of 
the Water and Salt whereby the Oil is the 
more mollified, attenuated, : and rendered fitter 


_ ty riſe along with che aqueous Vapour, in Diſtil- 
ng. of The Digeſt 


ſame Nen; as being no more than allowing 
4525 for this Action to be performed, in a mo- 


ponderous eſſential Oils to Fro. 


W Water of Rivers, than that of Rain, 


is more See e 1 | 
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ful Quantity of then 74. 
om CAndamon, Ones, . 
Saſſafras, t. it is proper 640 to S therege. 


r \ — Still,, 


aliderable - part of the Still, or about one, - 


ion is requiſite: for the 


derate Warmth. The Water ſhould rather be 


wy ——_ * 4 
a . of — — 
1 N * 
- 4 wh, 
% - 
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large part of it wilf be left belt 0 


3 wlnelr Is often hard, fo as not 
ſy..the Ou, but ratlier defend it from 
— Salt, or Acid; which-are / ad- 


2 * = nowWonly"to. prevent afl Tendene to Fer- 


rentation er Corruption, ther would abſvlutely 


| owes pa xt the Oil; büt more * particu- 
Marty, a8 Having a Knowti'Propetyy, of” | 


tins} Tqufying, ng, diſlolving, 


and Panty nn grofs, 
viſeous, and denacicus“ F 


Fils: es. hich: 


ir lkewiſk increaſes che Tpecific Gravity of the 
| Water; 


whereby the Subject is now budyed up, 
— that ir eannot readily touch the Bottom of 
the Still or come in the way of the Fe to be 
Dams "And at the ſame time thrs Addition 
a inereaſes the Heat of che N or makes 


10 pro 
| Head of Water: as — den faturated with 


/ Particles: o that it cannot muth roh the Sub- 
je&. And (4) the lame. holds alſo ef che Wat e 
of: the ſecend Running; which neceſſarily cot 
rains-ſom&-oily' Particles. (5) If too 575 4 
—— of "rhe Subject be diſtilleck at © once, 

_ the Heat wil neceflarily act er ru or 5 
upon ſome Parts, and weak YH! | 
whence; -as the Oir is d extrem 


ject. "(6) If tos much empt Spa be ieh in 
che Still, it win be difficult for the po 
Oil to-aſeend ; and if tos intenſe à Heat be 


ſed; it deſtroys the grateful Odour of the 
Oil, without raifing any confiderable Quantity; 
and if che Stilf be filed too full, the Matter | 


wilt" be apt to boil over, and toul che "Oil, 


(The Fire is ordered to be brisk ar firſt, to 


revent the Oil, now in ſome meafure ſeparated 
T reer from going back into the nee 
: ur 


\ 


be long eonthhed, of above two Hours, becauſe | 
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kur after a ane cnn e e ee 5 

be not a Httig ſlackened, the Oil is apt to ſcorch, 

| ont at the Noſe of the Worm in tlie | 
1n-0f A Smoke; that eammot be catched and 

condeiffed Ayet the whole Operation need not 


F 


the valuable part Cf the Oil ſoon comes over ll 
) If the Head of the Stitl be not low, the! Jt 
bridetvus Oil will have too far to riſe; and „ | 
nleſs the Ol be directed to che Worm byiras 

proper Ledge and Current, a confiderable- pafs 

will fall back into the Still, and fo prolong the 

Operation, or leſſen rhe Yield. .' (9) Laſtiy, 4 

Two or three Cohobarions, or Returns of the * 

pk tlie Subject in the Still, muſt needs Y 

over” All the Oil thar will any. way riſe. 

Ahd Water already ſomewhat i ed with 

the Oil, is mamfeſtiy better for the Purpoſe: 


than ſth a> Nas herer been ted before, / . 


3 The DireQions here laid down! for ob- 
* ponderous eſſential Oils to Advan- 
hap Finn transferred to! the” obtaining of 
5 lichter: — we need" not dell E 
cylarly upon them e 
"24 both of theſe - Herta its being collly nge! 
things, it Is dommon to aduſterate or dabaſcf, * 
them ſeveral ways, ſd as to render them cheaper 


both to the Seller and Buyer. Theſe ſeveral 
ways ſeem tedueible to three general Kinds; 


each whereof has its Method of Detection: For 
= in Logic" every Sophiſm has its Redargution: 
ſo in Chenriftry every Fallacy may be diſcovered. 
25, Elemar Oi are adiilterated; -(1) witk 
expreſſed Oils, (2) with Alcohol,” and ( 3) with | 
cheaper eſſential Oils. f 
26. (1) H any eſſential Oil be n 
with an expreſſed On, this is eaſily diſcovered, e. 


* alittle Alcohol to a few Drops of the . 
Ra ſuſpetied | ; 


/ 


CY 
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SES "ks 7 255 (3) The third Method aboy 


ſuſpeRtd+elſemtial-Oil, and; ſua king Loges 
ther; for the Alechel will thus diſſolye all. the 
Oil chat is truly eſſential; e by Diſtil- 
lation, but leswe the expreſſed Qilauprouched x 
whereby the Compound of the twoys. Sonora 
ſo as that their Quancities may 


or the Proportion af, the eee 


For by adding Water to 8 Alcohol, wh 
hach taken up the eſſential Oil,, the Water wil 
, with rt Alcohol, 2 lea ve the eſſent | 
| eparable in its own Form. agb J. 
27, (2) If any eſſential, Oil. be adulterated 
with Alcchol, as it may be; N Any 8 
up to that of an equal Quantity, without be og 
eaſily diſcoverable either the Smell. Wer Ts 
the way of Deduction is, To)lexts few Drops of: 
tte ſuſpected Oil fall into a Gla of fair Wa⸗ 
ter; ſor if Alcohol be mixed wi 5 
Water will immediately turn — 2 4: which, ar 
vould not do if the Oil was pure. And by con- 
tinuing to ſhake the Glaſs, the whole Quantity, 
E 
N unk up e Water, ave. 
- undiflolved behind. ana fog! a 
e mentioned, 


| mixing Tha: —_ = cheaper eſſential Kinds; 
ſuch in particular as e Oil of Pine - Wood,, 
Oil of Turpentine, Sc. And this is frequent 
ly practiſed, by ouring  Fir-Wood, Turpentine, Y 
or Oil of Turpentine, into the Still, along with 
the Herbs, ſuppoſe Roſemary, Lavender, Or- 
ganum, Cc. in the ſame manner as Diſtillers 


add common Malt Spirit in the diſtilling of Wine 


Lees. And by this means the Yield of an Oil. 
may be conſiderably increaſed... But the Oils' 


5 thus adulterated wy, diſcover... themſelves in 


5 ek the want of their natural Flavour, 


. which 


3 „ | 
\ N 2 4 1 8 A * 4 : by. " -oþ ; J * * 2 4 wy 1 N bt. ad. * 8 
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which F cyerpowered by that of the Türpen- "IF 
tide,” Oc.“ Hur the quicker Detection is, To 1 
drench à Piece of Paper, or a Linen Rag, in 
the ſuſpected Oil, and hold the Paper or Rg 
be fore à gentle Fire; for thus the grateful Odour 
of the Plant will ſoon fly off, and ſeavè the Smell 
. its room. 4 
wor 1 44 


ut if this way of adulterating eſſential. 
1s be practiſed in Perfection, it ſeems ſcarce 
diſcoverable, anteſs the Table of the ſpecific Gra» 
wities ' of "eſſential Oils, "above recommended 
were ready at hand: For it is known to ſome 

few, that Balfam Capivi yields a large Propor- | 
tion of eſſentia! Oil by Diſtillation with Water, 

_ even to the Quantity of five or ſix Qunces from 
a Pound; and that this Oil is much ſweeter 
than any of thoſe before mentioned, as uſed for 
Adulzeration : Whence it is eaſy, by diſtilling 
any the aromatic Vegetables along with this 
Balſam, or by 1 . their Oils with the Oil 
of Balſam Capivi, to debaſe them largely, with- © 
out being greatly ſubject to Diſcovery, except 
by the more philoſophical Chemiſts, who under- 
ſtand the Uſes of the FHharoftatical Balance, But 
it mould be obſerved, whether, by long keep- 
ing, the chemical Oils thus adulterated with the 
Oil of Balſam Capivi, will not diſcharge the 
Ink of the written Label, faſtened to the Con- 
zining-Glafs, as eſſential Oils adulterated with 
Oil of Turpentine, or other terebinthinaceous 

Jl, are found to do, on account of the acid 
Vapour that continually exhales from ſuch adul- 
terated Oils. ah” At SER (2 phos 


30. The Methods already laid down for de- - 
teeting the Sophiſtications commonly praiſed "<5 
in eſenrial Oils, are general; beſides which 5 4 


3 
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ſome Oils have Methods peculiar-te.themſelves, 
Thus the eſſential Oil of ee 
may be certainly, knomn to be, adulterated wirl 
Copper, and Oil of 'Turpeprinez\@s/ if it ge- 
tains its native blue Colour above a Lear. "et 
eſſentighQil of Rue, if genuine, remains flu 
in the Cold, and if adulterated, congeals. 
And every Sect of this kind, of which there are 
many already known, ſhould be duly. 
For it is certainly of great Importance to Medi- 
cine, that the genuine eſſential Oils af Vegeta: 
bles ſhould be well diſtinguiſhed from the aduly 
terated, becauſe capable of prodneing extremely 
different Effects in the Body; a thing little re- 
garded by the fraudulent Aduiterator. 47 13S 
eee M3 LA OY 5188 4a SOR KERYY 3 nd 


OT as ExPER1 M'ENT III. To n mils 
£5 7.260 65. | * 3 7 4 * 9 x 55 7 
| = * ' 8 SS 58 ou . 
A Mghod of rectiſping Empyredimatic Oils. 
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Empyrew 31. It was obſervable in our dry Diſtillations 
matic Oil of Wood *, Wormwoodf, and'Bonel), Ec. that 
retten there always came over. a. groſs, ſx#tid, empy- 
reumatic Oil, = nauſeous and diſagreeable Co- 

lour, and abomipable Taſte. -To rectify this 

Qil, we took two Pounds thereof, and waſhed 

it well by the repeated Effuſion of hot Water, 

andi ftirring them well together; till at length 

the Water came away conſiderably pure; where- 
vx the Oil was rendered leſs een to 
the Smell and Taſte: Then ſetting it in an open 
Veſſel over the Fire, that it might diſcharge the 
Water lodged therein by the Waſhing, we af- 
texwards put it into a Glaſs Retort, and drew it 
pyer-1n a Sand Heat; whereby it left a black, 
enn 14 16 $4663 . . & Tr: ret! fzculent, 

: cee Lea H. III. S | J. N — 71. 
11 See Lect. Vill. Exp. il . mu mf . 
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Aeculent, on burnt, eruſty Matter hehind, and 
became more flaid, ſweet, and mild. b211i4yr 
rea 32. If the Diſtillation be — 


Teer The rf. 


riment car” 


twelee times, either in afreſh Retort every; f. 


time, or in the ſame, the Oil being conſtanti her 


returned upon its owƷ⅛‚u ces, or Capice mortunmm; 
theſe Feces will every time increaſe in Quanlity, 


ſo as to leave the Oil purer and thinger, till at 


length it becomes almoſt as thin and fluid as Oil of 
Turpentine, or Spirit of Wine; being extreme 


ly volatile, tranſparent, and penetrating ; but 


ſtill of a hot, pungent Taſte, and a ſome what 
faint and diſagreeable Odour. 


33. This Ou, obtained from an animal Sub- Us. 


res particularly from Blood, has been lately 
ed in Exglaud, as a Remedy for the Epilepſy, 


5 and other obſtinate Diſeaſes, under the 
Name of Oleum animale. It was many * * | 


ſince uſed for the ſame Purpoſes in 
doubtleſs it ſhould not be given too 


oy = 


Internal: But, as an external Medicine, lea, | 8 
be of Service, in reſolving hard Tumours, re- 


moving fixed Pains, Oc. ſor it is extremely pe- 

. and diſcutient. And on this Account 

it — perhaps, be uſed to Advantage in 

* Arts that require a highly Wahrig 
1. 


1143 34. But it being chargeable. ro bring the 


groſs empyreumatic Oils to this Degree of u- 

rity and Subtilty, many chemical Operators 
continue to throw them away as uſeleſs; and the 
rather, becauſe of that intolerably nauſequs Smell 
and Taſte with which they affect all chings that 


they touch, or come in the way of. But as large 


Quantities of theſe Oils are neceſſarily 
* ane me N e. Os 


7 n e vie Turk BEN TE. 
it mey be worth trying, whether they cannot be 
purified in a cheaper manner than above deſcri- 
ded : For Example; By drawing them over from 
Pot-Aſh; or, what is ſtill more profitable, by 
_ digeſting. them thetewith; ſo as at length to 
; turn; by che Mixture, by Sublimation, into a 
volatile, alkaline Salt, as good as that of' Harts- 

Ne os Blood; putrified Urine, We: 24.4 p 
And thus wach for the Subject of vegetable 
* Oils. We next proceed to vegetable Oy" et 
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The Matadf rein Spar; 2 440 ſweet 
Juice of the Sugar-Cane enen 49 ami 
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Sugar re- | * 25! We — 8 ſix * of Agha or black 
E Saar, as it comes unfefined from the Suga at- 
Colonies, and diffolving it, over the Fire, in an 
YN "Equal Quantity of ſtrong Lime-Water, we ad- 
ded the Whites of four Eggs, whisked up into 
a Froth, and ſtirred the whole well together, 
in order to clarify the Sugar, after the ſame. 
manner as Syrups are uſually clarified ; we theh 
boiled the Liquor to a higher Conſiſtence than 
that of a Syrup, or till it would ſhoot grainy 
in the Cold. To make it do this the beer, we 
Lontinued to add Lime- Water at ſeveral times 
in the boiling. And having obtained this Point 
E Conſiſtence, called by the Sugar-Refiners, 
Proof, we poured the whole into a Sugar-Baker's 
Earthen Mould, ſtopping: the Hole in the lower 
then letting the Mould in a moderately 
5 Som. Place, __ Sugar, after ſome Days, ſet 
1 e 3 oy we opened ore 
tet See N 97 | rihce. 
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of the Mould; and inverted the ſha 
Tha into x little Pot, or Sugar. Bale 


* 


and now applied to the wider End, or on the 


Top of the Sogar, a Mixture of Tobacco-Pipe 


Clay and Water, made into a kind, chin, 
Sabftance: And thus the Water quitting 155 


"Clay, ſoaked through the Sugar, — dif 


Tolving the grained Part, and carried doun with 


it only the treacly Matter, lodged betwiat thee 


Stotes of the Sugar; which treacly Matter was 
catched by the Receiver underneath; And thus, 
by keeping the Clay frequently wetting, and 
ſometimes renewing Neg all the Treacle was got 
out, and a pure Loaf of White Sugar left be- 
hind; which we afterwards dried in 4 warm 
Chamber, and kept it in a dry Place, 751 


The P 
36. The chemical Hiſtory 'of Sugar deſervesThe 4" 


to bo traced througti all its Stages: The ripe 
Sugar- Canes are ground down in a Mill betwixt 
Iron Rollers, kept continually feeding; ſo thar 
the expreſſed Juice runs, in a Scream, into its 
proper Receiver; from wlience it is ſoon com- 
mitted to the firſt boiling Pan, to prevent its 
turning eager; where it is boiled, ſcummed, 
and coated of its groſſer and I ighter Feculencies 
that float a- top; and alſo drowns from its hea- 
you Feces which fall to the Bottom. And thus 
2 is brought to a kind of Mallago, or 
Rob*: For the Juice of the Sugar. Cane, when 
firſt boiled down, is like the Rob of Malt, Rai- 
fins, the boiled Jaice of-the Birch or Sycamore- 
1 res, &c. and would never appear in the ſaline 
Form of a Sugar, without ſome Contri vance to 
ſeparate its herbaceous, ſæculent Part, and a 
particular Addition to give it a conſiſtent Form. 


* which Ends are en but the SIO 
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ter; and at the ſame; time, cambini | 
with be. truly ſaccharioe Part, Rires a old — 
tence. ſomething of; tl * 
Lime-Water has in every — 
that by a prudent Uſe hereof the Sy * 
at repeated Opera tions, or hy boilin A. over 
again with more or ſtronger Hae: ater, be 
brought almoſt to a cryſtalline Form. on 
the Strength, Goodneſs, . and Quantity, of the 
fine Part of the Line; thus introduced into Su- 
eg, Le Refylendency of Leak Sg. Bp 
OE, y 0 ugar. 
that tſie Perfection of the Refiner's Art 4 


An a great meaſure-uppn the, prudent Choice of 


"I his Lime, od Crag of. Aare e 


ee from 6 \ the 
med, and treated 22 e, er 


obtain all the Sugar from it 2 9g in, 
in a dry Form: And when no more can be pro- 
cured from it by the Sugar- Baker, it is then 
called Treacle; being — uſually .termed 
Hrup; which it perfectly reſembles: Inſomuch 

that a thorough | Knowledge, of the Art of 
preparing Hrups, with the Effects of their 
different Cankfteiites; :atid their Diſpoſitions to 
ferment, turn acid, or candy, and the bad ways 
of clarifying: them, Oc. may contribute to im- 
prove the Art of Sugars: And accordingly it 

appears, that moſt of the Improvements. i in 9 
r ning to. Apothe- 
caries and Chemiſts, - 


PPP „„ - wo, eve Lows aa ee, 
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Per thus refi ad * 

4 ſaperfluous oily Kare thus ce 

or 75 or a to 1 ee ; 

or Ol; upon ic roperty depends that De. 

uſeful Invention of Elzoſaccharums, - occaſional 
mentioned above; whereby we are, furniſh 

| mich a. very e eous Method of uniting 

Oils with Waters, Wines, Spirits, or all mans 
ner of aqueous, vinous, or ſpirituous Liquors; 
whereby ſuch Liquors may be altered in their 
bis ade and 2 in * Yo at 

ure; For, ng u ſmall Proportion 

of any e e with * Loaf -· Sugar, the 

Oil is thus rendered miſcible with any of the 

aboyg mentioned Liquors; and at the fame 

time no way Impaired, bur ene ee ip 
its 'Effica, 

39. * thus we are taught an ex 
neous Method of making all theſe brow, and 
compound Waters, whoſe Virtues depend upon 
the denial Oils they contain: Which is che 
Caſe of moſt ſimple Waters; as thoſe of Mint, 
Pennyroyal, Cc. Nay, ſome ſimple Waters may 
be procured in greater Perſection by this means 
than by Diſtillation, as it is commonly perform- 
ed: Thus the ſimple Water of Baulm, for In- 
ſtance, may be made better by means of the 
Elæoſaccharum of Baulm and pure Water, than 
by ſimple Diſtillation ; which in this Caſe brings 
over but little of the eſſential Oil. 

40. And for compound Waters, they may be 
thus made to greater Perfection than we uſually 
meet with them: For if only the firſt part of 
the eſſential Oils that comes over he groun eg 
with the Sugar, and — oadtel 4." ws _ 
3 the Cordial OST) Kev . _ 5 
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See Leck. XI, Exp.l, 
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no ay inferior their in the ordinar 
manner. And thus Cinnamon! Water, Cie e 
Water, Nutmeg- Water, Citron-Water," Oe. 
© whith'depend upon the Uſe but of one Logre⸗ 
dient, may be readily made. And if compound 
Waters are required from ſeveral Ingredients, 
we 1 only't have b componnier e 185 
han * Ke 
t. "Theſe Elliſucchartiny aß ra they are 
a ily made, either ſimple or compound, in great 
Variety, might help to improve the Art of 
Cookery, as affording the Virtues of Aromarict 
ina commodions Form, for ſeyeral oeconomical 
Occaſions; and may thus be carried the long- 
eſt Voyages without danger of ſpoiling; or 
having their Virtues impaired ; which the natu- 
ral Spices, though e ever ſo well See are liz 
n v7 
2. Again; A erope per det of theſe Elzoſaes 
harm might afford a Variety of ſerviceable 
Medicines, that ſhall have all the Qualities re- 
_ in he beſt Medicines; | viz. be at once 
mple, parable, efficacious, and pleaſant : For 
effential Oils, containing the ſpecific Virtues of 
the Subjects, or chole which conſtitute every 
Plant the thing it is, theſe Oils are ſome of the 
moſt concentrated, powerful, "reſtorative, EE 
bones Medicines hitherto Known.” "TO 
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| Tartarre- "gg We took to pounds of coden Whice 
ſuedl. "Tartar, reduced to Powder, and put to it five 
Gallons of fair Water, in an earthen Pan; and 
| Fetting it over the Fire to boil, we in the mean 
time beat vp the Whites of uo or chree Bags 
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| a * T 2 in amo the Liquor $ 3 
Zac skimmed among ſtrained; 5 then {er AT; 
ſhoot. in an, earthen L a Cool Place, 
e 1920 on whereof., we. 
2271 a Py 75 iti „ Gry als flicking to che 
0 214463450; 430 

5 bis 18 7 45 ee N onve- 

Ofthation 755 Tequiry 7 x4 og 

own! Cy” 0 Water to diſſolve it, i 
Vet , ci! 50 arid the whole, Apparatus, 


Tag feel 8 fine a ſmall Quan 
rity; 129 05 ; which yet is not ſufficient] 
a one 


refined Operation, though the Whites 


the Eggs a eo much dirt N — 443 wi 


tters, as the e crous. ſink to te 
tom upon 2 * n * 
requires to ſeveral 2 repeated, before the 
Cryftals willb . Vat which they 
w Lone ſcarce ever Q, if the Veſſel wherein the 
Opel is. performed. Wie metalline; and 
Vellels of Earth, which this Salt does; not cor- 
rode, a hard hard to procure, „large as they 
1150 7 equired for c the. purpoſe, this adds to the 


jene. T. NI 
We] 12 true”. for, = 17 in Chemiſlry ſtry, Remedied. 
Tartas will anſwer as well, as the re- 150 
| for he Service of certain Arts, pat», 
dealt 5 It is, required thoroughly puri- 
fled; & that a more commodious Method of 
I haiti it ſhould be endeavoured after; where - 


bt pg eaſt we might be 7500 to reſine it in Ber. 
| as 5 Wah, they do i in Frazce. gn 
Tartar 1s. of. a very. particular Nature! 
1155 a ſolid and frm vegetable Salt, extremely 
hard to 1 in Water, as containing much 
earthy and bye nRuous, ee, which defend 5 
ro 


m.the Action of Water: Whence we are 
mea. to ſoſten often the POET — or 


gd Lacrulis Nb bn 


looſer its Texture, in order to its more com- 
modious Refinement. And this Eod may, be 
| obtained by a prudent Uſe of Liwe-Watef, or 
weak Lixivium of Pot-Aſb, or Saft of Tartar 
«vitn'rhe making of rartdrized Thriar e; white 
common Tartar: is united with'its Na * 
Siet; and rendered eaſily ſoluble in a mall: 
portion of Weiter. But there needs not be - 
much. Alkali ufed for this purpoſe, s to deſtroy 
5 the Aeidiy of the Tartar'; 3 and if too muck 
ſh6atd-Happert td be added, it may be morti- 
ed with © if of Vitriol, ſo as Hor t to TE 


rhe Sale, 2117 3 
The Expe- 4%. But where an extreme e 
bod mm er. Ctyſtal of Torr | ired, we 125 
commend the ordinary Cryſtals * Crean: bf 


Tier, to be Eiſelved. Ao er, made” bight 
acid with reaified Oil EVI, for bo. by 
ſaperfluons Humidity be afterwards 4 . 
the Tartar will thus hoot into e 3 
parent and beautiful Cryſtals, withodt ac all par- 
ricipatirig of the Oil of Vitriol. And by the 
help of cheſe Directions common Farrar | may be” 
refined in great Perfection, and with ns fefs 
5 Troobble than the more dt a 8 
es. 48. When tte powdered ir our 
- am Wind iF 1 their W 
Tartar, and diſſolyed together in CN: Water, 
they make a very extraordinary neutral Liquor, 
or Menſtruum; and by Evaporation 4 neutra f 
Salt of very uncommon Properties, © This Sale 
eaſily runs in & moiſt Air and will"; power⸗ 
fol aſſiſt in extracting the reſinous or 9265 
nous Parts of ' Vegetables, by being nr . 
rien" Water. The 8 Sofarion of this 
/ 827 will "Uiffolve the e 1 Fl 


p 


HT e 


Why es Se: Lit, Se. 40d nit Serrer Here 
hh: trat for many of the finfe Firs 
poſes Where 4 Salt is cbmmonly ethpleyeds 
his neutral Salr, or tartaffzed Tartar; ig e. 
cellent in healing Wound, and cleahſſig URtts: 
5 is an agreeable de and fueceſsfuf Ph 
hypoghohdriacat Cases: und, did 6d TE ee 
ter, makes 4 pleaſant Rind of „ 
Its Virtces aud Poijers, both as à Menſtruum 
and a Medicine, ſeem tot hitherto ſufficiently 
known; whence we © recommend ir wer do far- 
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is 49: We bored fir Fon ef gane ga 2 


as it comes to us from-the'Tydier, 
in as much Water as wovld-commodiouſly aſs 
fioe for that Purpoſe ; then ſet it to hoot for 
two or three Days in à covered Veſſel vf EA, 
ai Sticks laid acrofs for the Cryſtals toadNers 
Theſe Cryſtals being afterwards takewour; 
were drained and dried in the oper Air. |”; 7 14 
50. This ſeems to be the beſt and ſimpfeſt 
Method of purifying Nitre; for thus, by its 
on natural Property of  cryſtallizitig, it ſhoots 
pure from the Sea-Salt, or other Foulneſt char 
is apt to mix among it. However, if che'Nirre - 


by, Poiſing i e, 


prove unctuous, it may be proper co add u littte « 


Lixivia of Pot-Ath, Lime- Water, or Allum. 
And if by this means it does not become ſuth- - 
ciently pure for making the bell or 
Aqua” Fortis, it muſt be diſſolved again, and re- 
cryſtallized; in che. manner of our | 
riment.z. which being repeated, with a larger 
* of Water _ arg 2 flow Eva- 
pora- 
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poration, and by ſuffering 5 Sal te erde 4 
a2 mederafely warm Place, w 
| the exterpal A the 


ee e e Perfech ion. 


pure, when, being thromn upon 
i and ill 


er 


tory, « ia . 25 


— 5 7 — be nn ling 
47 5 For ther 


2 — 25 J bereden, & 
to prove, that Nitre originally en = 
3% putriſied Vegętables; that many uncorrupted 
vegetable Subjects contain it in à large Propor- 
tion 3 and that all animal Subjects cantaik a 
ſemi volatile Nitre; which may be rendered more 


See fer like che e Sea 0 Addition , of 


ny Fote Ah or QoS. 2 2. 
32. Toit poſt — 5 50.enter,upo won this 5 uſe-, 
recommend a full fall Knowledge 


ful Enquiry, we 
of [Eng now in uſe for procuring Ve 
— certain Earths that are — 4 Ani», 
mals, and putrified Vegetables ;. the. Fern 
; 2 ways: of -4 ating the nous. Matter fr om, 
2. the Niere wn Fae all the he Difficult : 
and a due Compariſon, of rhe Proceſs 2 — 
1 during and mh of Nitre nth -=y 12 
4 5 £7 _ euring.and ref ing of There is | 
F | to heſieve, an Enquiry of this kind might be — 
2 ended wich ſuch Busses; 8 to ſhe that Nitre 
is not pecpliar to any one Country, but obtain- 
8 in * n animal and vegetable 
ee 3 
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made in the large way of Buſineſs, for the Ser- 4 
vice of. the Soap-Boiler, Glaſs-Maker, Fuller;*-. 


larly the Plant 


and may moſt of them be made to yield it tale- 
| 2 y- Lg after the manner of our "= 
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Eds 
Aikes, we: took ſeveral/« 


5 3; Haring burnt 2 
1 lice-Wood 10 grey 


Pounds of theſe Aſhes and boiled chem in Wa- 
ter, ſo as to make a very ſtrong L 


mum, or 

Lie. This Lie we ſtrained thro a coarſe Linen 
Cloth, to keep out any black Parts of the half - 
durnt Wood that might happen to remain in 
the Aſhes ; then we directiy eraporated this 


firained Lie in an Iron Pan over a quick Fire, 


almoſt to Drinefs; we now took out the Matter 
remaining at the bortom, and putting it into an 
Iron Crucible, ſer it in a ſtrong Fire will the 
Matter melted; and then immediatehy meh potfed .; 
it out upon an tron Plate ; whete it ſoon cool- * 3, 
ed, and in che Form of 4 folid Lung 


of Pot-Aſh V's, 222 4 
54. And a after this mantier is 3 « 


Oc. Put according to the difference of the 
Wood, or combuſtible Platter employed, with 
che manner of burning it, and conducting the 
nr wag different Kinds "of Pot-Aſt are pre- 
pa 

55. Thers ate certain faline Plants chit yidd 4 af: 2 
this Por-Afh to. Advantage, as 1 
; there are others that afford | 
it in leſs — r of an inferior Quality} / 
as Bean-Stalks, Oc. But in general, all vege- 5 N 
table Subjects afford it of one kind or other & 
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55 parts of ordinary Trees, Vine:Clippings, 
C 5 (x: F N 

56. But beides the Difference foutid i in diffe- 
vent Vegetables for producing this Salt, as ſome 


_ ivy naturally contain more or leſs of the ſaline, 


- * 


diy, or earthy Frinciples, than others“; an- 
other 


Difference will ariſe from the manner of 


Fa . burning the Subject, according as this is done 
with a greater or leſs degree of Fire, or acceſ- 


ion of che Air. If a vegetable Subject be burnt 
in a cloſe, ſtifling manner, to a grey, or ſome- 


| thereto, the Aſhes will be white, or contain no 


what blackiſh or brown Aſhes, theſe Aſhes thus 
containing more of the Oil of the Subject, will 
afford a more unctuous galt, that eaſily melts in 
the Fire; and is better fitted for the ready mak- 
ing of Soap. But if the Subject be burnt in the 
open Air, which has every way free acceſs 


part of the Oil of the Subject; and thus the 
Balt will aifficuloly melt in the Fire, and prove 


fitter for the making of Glaſs (where no Oil i is 


required) than of Soap. 


57. A third Difference in Por-Aſh wifes 8 


4 the length or ſhortneſs of Time it is detained 


in the melting Fire; whereby i it becomes either 


of a grey, white, bluiſn, or greeniſh Colour: 
grey or white if it be ſoon taken out; and bluiſn 
or greeniſn if long detained therein. And ac- 
cording to theſe Differences Pot-Aſh is more or 


leſs fharp'or ſtrong; a longer continuance in the 


Fire always conſuming the more unctuous parts, 


and leaving the ſaline ones more naked; provi- 


ded no conſidera bie 
mixed with the Salt, which in that caſe would 


ion of Earth remain 


foo be vitriſied, or car to Glaſs, ad have no 
2. The 


Ow ah tas all. 


* 


$8. The fixed Salts of all Vegetables, when Improvi. 


reduced to abſolute Purity, or entirely ſeparated + 


from the other Principles, appear to be one and 


the ſame thing ; at leaſt not manifeſtly to differ: 


Whence it ſhould ſeem that, by a ſuitable Ma- 
nagement, good ſaleable Pot· Ach might be made 
in all Places where vegetable Matters abound! 


For if, by examining Ruſſa Pot-Aſh, for Ex- 


ample, we find, that its ſuperior Excellence de- 
pends upon its being clear of Earth, or upon its 
containing a large proportion of Oil, or fixed 
Salt; theſe Advantages may, by properly regu- 


lating the Operation, be given to Engirſ Pot- 


Aſhes, ſo as perhaps to render the latter as good | 


as the former. But where the Pot-Afh of any 


remarkably ſaline Vegetable is to be imitared; 
as that of Kali ſuppoſe, we would recommend a 
prudent ſprinkling of the Subject with Salt or 


Sea Water in the burning. And by theſe ways 
properly diverſified, any Principle that is natu- 
rally wanting in the Subject might be artificially 
introduced, ſo as to perfect the Art of Pot - Aſn; 
whereon the Art of Soap-making depends. 

59 For to make Soap requires an intimate 
Union of the Salt of Pot-Aſh with Oil, or any 


preſent Merhod of Soap-making is procured by 
4 tedious Operation, or by long boiling a weak 


Lie of Pot-Aſn and Quicklime with the Fat; 
adding a ſtronger and a weaker Lie occafionally- 


by degrees, tilt the requiſite Point to the Perfec- 
tion of the Soap is hit; 


vegetable or animal Fat. This Union in the 


Uſes. im thi 


Art of Soap. 


o. Ir might greatly contribute to ſhorten this Ta - 


ment m 


Operation, and eaſe the Expence thereof, vif 2 % 


mechanical Motion or Engine were employed in- 


Art; 


ſtead of Fire, to procure this/ intimate Union og 


the 
We. Es; — 


; , 2 2 . Nan, | © 442. 1 
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. See Lect, VIII. 
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the Lie and Oil. And that ſomething of this 
kind is pradticable, appears from henee ; That 


if, for Example, half a Pint of the Soap-boiler's 


ſtrongeſt, or Capital Lie, as they call it, be 
briskly ſhook in a Vial, with an Ounce or 


more of Oil-Olive, for half a quarter of an 
Hour, and then the Vial be ſuffered to reſt, 
there will, in a ſhort time after, be found a 
ſolid Cake of tolerable Soap at the top of the 


Liquor; and may be eafily preſerved in that 


form by breaking the Vial, and rendered harder 


by being expoſed to the Air. 


neff 61. We could with that the Chemical Hiſtory 


Soap. 
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of Soap were extant; for it ſhould ſeem that 
many Advantages might be thence derived to 
particular Arts and Trades. This Hiſtory is a 
thing of larger extent than will be generally ap- 
prehended, as containing three large Branches; 


(1) the Hiſtory of Pot-Aſb ; (2) the Hiſtory of Oils 


and Fats; and (3) the ſeveral Ways of uniting 
them to Advantage. ä 22770 
62. (1) The Hiſtory f Pot-Aſb would ſhew 
wherein the Superiority of the foreign Aſhes, 


particularly thoſe of Marſeilles, Caſtile, Venice, 
and Joppa, conſiſts; why the Soaps at preſent 


made in England fall ſhore of Perfection; and. 
poſſibly inform us of the Ways whereby even 
Joppa Soap might be equalled in England. For 
ſuch a Hiſtory would trace out the real phyſical 
Differences betwixt one ſort of Pot-Aſh and 
another ;- with the Ways of converting any one 
of them into the reſt * ; ſo as to fir them for the 


Soap · boiſer, Glaſs- maker, Cc. reſpectively: It 
would ſhew-how-the mildeſt Pot - Aſh is obtain- 
able, fox the more curious Soaps; and eſpecially 
for thoſs igtended to be uſed medicinally, Gs. 


r 4. £ 


— — 
* 


ef Phibſbical Gee, 


. by the way, there is room to ſuſpe& that 


16 


4 thorough Enquiry into this Subject would e 
ſnew the Matter of all Pot-Aſh to be the Mat-. 


ter of Nitre; or chat all the Vegetables uhöick 
yield Fot-Aſh by Calcination, might be brou gut 
to afford Nitre by Putrefaction; or that Pot-Aſh © 


is nearly the ſame thing, both in Nature and 


| Subſtance, with fixed Nitre “. 


- 63.42) The Hiſtory of Oi. and Fats "auld 
alſo ſhew how one ſort might be converted into 
another, or hard animal Fats into liquid Oils, 
and liquid Oils into ſolid Fats, by digeſting 
Oils with certain coagulating Acids, Oc. how 
all the foreign ſolid Oil Soaps might be mitated 
in England; 2 how a great variety of liquid 
Soaps might be red for 
poſes ;" the hog or of the Thin entirely 
dependi ing upon the Uſe of a highly ubtiliz 
and thin vegetable Oil. 

64. (3) The Hiſtory of uniting fred vegerable 
Sales with Oils, might deſcribe ſeveral Machines 
for the purpoſe ; whereby many Tuns of Soap 


ſhould be readily made by means of Mills, 


wrought by the Wind or N 2 and this ei- 
ther with or without Fire. It might alſo inform 
us of ſeveral Menſtruums, or connecting Mediums, 


which ſhould, either alone, or with little Aſ- 


ſiſtance, procure an intimate Union. And that 
ſomething of this kind is practicable, we are 


a by particular Experiments. | 82 
| AXIOMS and CANONS.. 


1. We learn from the foregoin ng Enquiries, 


that 1808 Quantities 7.08 Oil may lie e 
3 


PX. 


* See Glauber's 


Proſperity of Germany; en, 
Papers en Ni- i 2 ench Memoirs. 
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many different pur-= 
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in apparently dry Bodies; where neither the 
Boes nor any of the Senſes, can perceive. the 
ordinary Signs of Oil. 

2. That Oils gained by Exzpreiion are * to 
turn rancid, and become unwholſome, by Heat: 
Whence they ſnouſd always be kept cool, and 
not be drawn by the means of Fire, if intended 
for curious or l Uſe 15 6 | = 90 

3. That much Oil may parat by. il- 
ing Water from the Subjects that have felt the 
utmoſt force of the Preſs: Whence an 2 
ſhould be had upon the Cakes of Linſeed, M 

ſtard- Seed, Oc. for obtaining 3 ertber Oi, 
aſter they have been once ſqueezed F. 
+ That the oily Subſtance of Nuts, Ade 
and the like vegetable Subjects, is ſoluble in 
Water, by bare Triture, i into a vegetable Milk, 
wv: © gent: affinity, wich the Mir of Ani- 
ais | | (24 1h 
is 5. That expreſſed Oil. may be readily changed 
or imprevred, in - their Colours, Taſtes, and 
Odours; ſo as that any one of them may afford 
a great variety of apparently different kinds. 
6. That aromatic Vegetables yield an eſſentia | 
Oil by Diſtillation with Water; which Oil con- 
ains the eſſential or ſpecific Taſte, Smell, and 
Virtues of the Subject th, © * 
7. That the native Spirits, je At hi Ian 
parts of Vegetables, are readily imbibed, and 
long preſerved, by expreſſed vegeta Obs 2 2 
8. That the difference betwixt the artifici 
3 natural eſſential Oils oſ Vagealles, pens 
upon the different fixedneſs or volatility of thei 
direct unctuous parts *: Whence we are direct- 
d to a * of W the native or of 
waz 


_— OY nt. 
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64 
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Plaats i. Te) of Quls than the com- 
mon expreſſed. kind; fo ad perfeſtiy to i imitarey 


or exceed; che natural eſſetrial Qiſs. s 53: 
9. That there are ſure Methods 8 


ing everal ſraudulent and abuſive kinds of Ad- 


ulteration in ſſential Oili; but that a more cu 
rious-Adulteratior-is practicable, 4b as to _ 
the common Trials v. 7 ene n 
10; Thar every effential o has irs: determi 
nate ſpecific Gravity: Whengez if. a Table of 


their ſpeciſio Groviies [were formed, from 4 


known genuine Sett, ſuch u Table: miglit be: of 
fervice in detecting the eue anderem 
en; praciiſed in theſe ils .- 

11. That feroral Cautions: are 
extra the — Oils of arqmatiu udian Ve- 
gane advantage; whittt Cantions being 

ly obſerted, ſuch Oils may be obtained in 
Englined, perhaps as perfect ab in the Audits . 

12. That a highly accenoared! Oił is, by — 
peared Rectifications, obtainable from the groſs; 
ftid, and empyreumatis Oil of men _ 
animal Subjects ann Dua i. 

13. That the groſs, emp reumaric, a” 
Oils may, by digeſtion-with” 60 a af 
ford volatile Salts fr 

14. That the Manter:of Has ing n 
2 vegetable Juice, apt to grow ſour with Heat; 
and by bare boiling not reducible to folid Sugar, 
N a.mellagmous:or-creacly Subſtance tr. 
That many other vegetable Juices, as par- 
ry thofe of the Birch and Sycamore - Trees, 
e of Malt, Raiſins, Gn are convertiblo 
into good Sugars, by the dane means that are 


aeg! in the n nn 5 * 


. . 10. That | 
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16. That the Art of refining Sugar, ſo as t a 


2 . rocky, 8 white, e an 
reſplendent, principally upon a prudent 
choice and uſe of 2 | 

17. That refined Sugar renders eſetial — 
eee miſcible with Wines, Water, 
and Spirits; ſo as to afford a ready means an 
Improying ſeveral Arts f: Or that the pr 
Introduction, Uſe, and Application of Eleoſac- 
charums, way. improve the Art of Diſtilling, 
Pharmacy, Wines, Cookery, and Medicine, 
18. That the troubleſome Art of refining Tar- 
tar may be ſhortened and improved by the ule 
of Alkalies and Oil of Vitriol J. | 

19. That 'Fartar- is convertible: into a very 
different | ir, by being united with its on 
fixed Salt; ſo 43 hence to become a. powerful 
Menſtruum, and a valuable Medicine fl. 
20. That the Cryftallization, once or twice 
repeated, ig « ſure Method of refinjng MET, 
or Falt- Petre. 

21. That Nitre is not originally a follil, but 
a vegetable Salt; and thence to be found'i in ani- 
mal Subjects f. 
22. That a full Enquiry. into praficable Mo+ 
thods of procuring Nitre directly fr om vegetable 
ab animal Subjects, op: -be actended wich Juc- 7 


23. That ſerviceable Por-Aſh may b — 
0 Place that abounds wich TEN. * 
7 

24. That the Arc of making Pot-Aſb.; is. im- 
proveable by chemical Knowledge, to the ad- 
vantage of the n ere e 


. 
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making in England may be brought to 

greater Perfection, by means MAG 2 ne ica} 
and mechanical ws cl yn. 
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LECTURE: xv. 


CONTAINING iſ 3 
to illuſtrate and improve r he 
_ By WE Dyes, EIS 135 


N. 


UR preſent Buſineſs is to Ales ges , 
the ——.— of producing, varying“ 
ng, and deſtroying the Co- 
8 Bodies; den: uh a view to — 
ſeveral Arts that depend upon the uſe of Co 1 
lam, Dyes, and Sing f. | A Ma Ia 
iS Tho we ſhall endegvour by Means, of Ex-: ooh, 
periments, performed firſt upon Light, and then 
upon ſelected Subjects of the vegetable, ani 
and mineral, Kingdoms ; ſo as to-ſcarch. inco the, 
phyſical Cauſes of the Effects producet. 4 
3. The ff Experiment therefore will. thew, 7% 82 
that common Light is ſeparable into _— 
Colours; the Fees will be collective, or afford: 
variety of Inſtances to prove that the Colours | 
of Bodies depend upon a certain Diſpoſition of Lien 


Fug . er Wenn & to n * 
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166 LECTUR® THE FOURTEENTH. 
coloured Rays of I. dr The third principal 
Experiment will Aim che Method we Ha 
ing thoſe vegetable Colours commonly called La- 

quer; the fourth will teach the Way of preparing 
a certain animal Colour called Prof an. Blue; 
and the fifth and laſt Experiment will ſhew he 


Way of preparing a metalline Colour, for tin- | 
pl | — PPP 


aſs IT 11 uur I. 7 


That the Rays of Light are compounded, and ſepa- 
er into al Oh 2 — OW K dern | 


45 9 Ae ae a Room 1805 EU 
Experi- up 11 the Windows ; and bored a ſmall Hole i — 
Se oppoſite to the Sun z If A Claſs! 

be properly p placed againſt 'this Hole, we a 
char. an oblong and variouſſy coloured e of 

Eight will be "thrown upon the Cieling, or far- 
: ther a Wall of the Room. (2) If this Image of 
t be carefully examined, it will appear to 
| of ſeven diſtinct Colours er different 
1 Eights; which none conſtantl 22 in _ 
ſame Order viz; Red in the Arlt ptace 
in; the ſecond; Fellow in the third, pr ety ks | 
| 3 the fourth, - fue in the ſifeh, Violet in the 
_ "wi "ith; and Indie 
3 den view diſtinguiſhes only five principal Co- 

_ lours; © vie Red, Yellow; Green,” Blue, and? 
Nous farther Violet. GY If theſe ſeverab coloured Lights de 
| Poſalvable. received upon another Priſm, in the 
8 reaping? Sun's Rays are by the firſt; 
they fufſer no farther Diviſion, or Reſolution, 
do hatever figured Glaſs, or Diamond 
de made ug f e 1h whole —— 


in the ſeventh or laſt: But a 


of Philaſephisal chemie. 1 16 

f theſe ens coloured: Rays be received cee | 
oF ha firſt Priſm, ja on a Lens, or e 
Convex . Gab in the OY 3- they are thus 

eee again, and may be thrown-ups 
255 155 or iy 8 placed. of dings ft 

nce, ſo as to forms Spot of w ite an 

9 80 7 r. Focus of the Glaſs Convex, : Gl 


Body appears to be red 
the — — — bete * 
manner, by — e 
ny. nete to be and o of the other, 
Colours reſpecti Cog A 80 5 appears more 
Ka or intenſely red in = = e N 
blue Body ys vide r i in che 
bine! bo But all coloured appear 
ge dead or langvid in Lights of, different 
ory thats. 995 9h fred Body in a. 
blue Ligh t, 8 | * er” "1 
5. This — . Experiment is the Founda- 
tion of Sir Jſaac Neuron 8. ne of Light and” . 
2 woe os — (50 9 . 
ight is not a {imple 
ven different Orders . . 
which being — Ls: (Thr. 8 
ſtitute a perfectly bite — Nadu archaeal 
ſeven Orders ok, Rays are di 
gible; that is, diffcrenely Wield e to 1 
out of their way, in paſſing from one tranſpa · 
rent Body into another; —— - 
Violet moſt, and, che reſd, in the Order ther = 
ſtand mentioned above: Which is e . 8 | 
| 5 8 oh the Danian ob Lightints theſe lever 
17h Ft Rays; and der there are. deren 
Ly ao. n ſeven original Colour, — Lighe 
| th Sages, pen git (hy; ſame Color 
| "ties any el 015 AE Bn „in 


A 7 


her 


ies, paſſim, 
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Colowtgrith the Order of Rays they reflect; or turn 
FIT be. back into the fame Medium from whence they 

| 2 ©; were received: (4) That White and Black are 
lack xs no true Colours; but White an equal Reflexion 
Colours, of all the original Colours, and Black the Ab- 
ſiorption of them all; for if they were returned, 
eeither mixed or unmixed, Whitenefs, or ſome 
of the ſeven original Colours of Light, and not 

ar 4 Blackneſs," would appear: (5), Thar the variety 

— of Colours in natural Bodies proceeds from their 

differently refleQing or refracting the Rays of 

one, two, or ſeveral Orders, more than the 

reſt. Thus the denominated red Bodies © chiefly 

reflect the red Order of Rays; thoſe denomina- 

ted blue Bodies'chiefly reflect the blue Rays of 

Light; and are thence ſuid to be red, blue, c. 

And alt the mixed Colours of natural Bodies 

ariſe from their refleRing two or more Orders 


F Ik 1 and — or ON. 1 


* ET N 


l Gade, mee, to ſbew that * arency, 
— Blackneſi, and Colours, as ti 
mim Bodies, depend upon certain particular Struc- 
me, Textures,” or Arrangements of the Parts of 

Bor; differently diſpoſing them to tranſmit, | 

| If (me vera, er 2 wy 3 555 of Tight; © | 

; r 1 290 
nr. 6. (r) Glaſs, Cryſtal, Diamond, Nitre, Bo- 
fare n — and other tranſparent ' ſolid Bodies, loſe 
| — 5 Dytleir Tranſparency, and appear white, upon 
yare, fleir being redueed to Powder; that is, bye 
bire alteration of their groſs Texture, or 
| — reduction to Gralter P Parts; ſo as to refle& 
mp of the Rays of Light, which they before 
itted. And the ſame holds of the White 
of Eggs whisked'up to a Froth, frothy Water, 
G. ö 1 e eee 7. Black 


of Philoſophical: Chemiſſ. 165 
J. Black Talc, by being made red hot in the By Fire. 


Fire, is turned of a Gold Colour; Syrup; of 


Violets, by boiling Heat, loſes its beautiful 
"'Violet-Colour, fo as at length ro become pale, 
or colourleſs ; White Loaf - Sugar, being barely 


melted over the Fire, without Water, immedi- 
ately changes its Whiteneſs, and becomes 
brown; or, by a longer continuance, . black ; ſo 
that a ſingle Grain of this black Subſtance will 
tinge a Pint or a Quart of fair Water, or co- 
lourleſs Brandy, of a beautiful yellow, brown, 
or ſtraw Colour; for which purpoſe it is uſed 
by Diſtillers, and others 


3. All the finer coloured Flowers, as Violers, »y the Av. 


Carnations, Roſes, Cc. loſe of their Colour, 
barely by being expoſed to the open Air for an 
long time; ſo as at laſt to appear perfectly diſ- 


charged, or white; as if they had been expoſed 


to that particular Diſcharger of Colours in Silks, 
Ct. the Fume of burning Brimſtone. And the 
ſame is remarkable of the finer or lighter kinds 
of Colours in Silks, or the light Blues, Yellows, 
and Reds, particularly the light grain-coloured 


Silks ; all which Colours are gradually changed, 


diſcharged, or aboliſhed, in wearing, or by the 
Silks being long expoſed to. the Action of the 
Air f. But the Scarlet Colour is more fixed and 
durable. And, in general, the deeper any Co- 
lours are, the more fixed and durable they 


prove; as being thus not Shades, as the Pinks, 
light Blues, &c. are, but true Colours, corre: 
ſponding to the original Colours of Light. Add 
to this, that Dyers conſtantly find their Colours 


prove brighteſt, or ſtruck to the beſt advantage, 
when the Air is clear 4. Laſtly, the blue eflen» 
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170 LEecTURE THE FouRTEENTH. 
tial Oil of Camomile-Flowers loſes its Colour. 
and changes to a dirty Green, by being expoſed 
P 230 © OT RYE 
By Water. - g. Different Waters ſtrike different Colours 
nit the ſame tinging Ingredients. Thus irony 
Waters turn black, or inky, with Galls, Green 
Tea, Cc. And Dyers find ſome certain Wa- 
ters more proper for their purpoſes than others: 
And, in general, the pureſt and lighteſt Waters 
ſtrike the beſt Colours with Dying-Stuffs. And 

hence it is that ſuch Waters as have, by lon 
ſtanding, putrified, or fermented, and purged 
themſelyes, being not filtred- thro the common 
Filtring- Stone, or Sand, are found to extract 
and communicate Colours to the greateſt ad- 
vantage 83 | I'S. n 
. Bysals. 10. Salts having a Power to alter the Textures 
of Vegetables; conſequently produce Changes 
of Colours therein. Thus moſt Flowers, whe- 
ther blue or red, as Violets, Roſes, Cc. turn 
with Alkales : But Violets turn red; and 
Roſes have their native Redneſs greatly height-' 
ened by Acids. So again, the yellow Roots of 
Rhubarb, Turmeric, Oc. are heightened, or 
made redder, by alkaline Salim. 
TheTex- 11. As Metals have a ſtrong Texture in their 
_— metalline Form; ſo they preſerve their natural 
aterablse. Colours durably, unleſs corroded or diſſolved 
_ by their particular Menſtranms: After which, 
their Solutions ſtrike particular durable Colours, 
bor afford the ſtrongeſt Stains. ee OT 
Ion, 12. Iron diſſolved in ſtale Small- Beer gives the 
beautiful Yellow uſed in Callico-Printing ; when 
Tublimed with Sal Armoniac, it alſo affords" a 
Yellow.” And the common Iron-Moulds made 
by Ink, are owing to the Iron diſſolved in the 
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= Glaſs it ſe 
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| 5 whereof" the common Black: oy Hm 
Ink is made. M AT. 


13. Copper melted eich Zink, bene f ac. 
Gold Colour ; diflolved in Aqua Fortis, it affords - 
a beautiful Green; and in any urinous Spirit, 
a beautiſul Blue; and the Solutions may be re- 
duced to dry Colours, by Cryſtallization,” or 
Evaporation. The ſame Metal precipitated 


with common Salt, out of Aqua Fortis, gives the 


Turquoiſe Colour to White Glaſs, when 00s 


14. Tin, a white, or | colourleſs Meral, af Tis: 
fords a light blue Colour, by being fluxed with | 
Antimony and Nitre. The ſame Metal is ne- 
ceſſary in ſtriking the Scarlet-Dye, with Aqua 
Fortis, and Cochineal : Its Calx, by ſtrong Fu- 
ſion, turns to a Glaſs of the opal Colour. 

15. Lead, being corroded by the Fumes of Lead. | 
Vinegar, makes the fine White called -Ceruſe, 
and the white Fucus called Magiftery of Lead; by 
being coloured in a ſtrong naked Fire, it bes. 
comes Minium, or Red Lead; and this melted e e 
into Glaſs with Sand, is the Foundation of the 
Art of _—_— all the coloured Gems: For 

will reſemble the Hyacinth ; 
and by the addition of prepared Gold and Tin, 
the Ruby *; the Sapphire with Cobalt, the 
Emerald with Iron and Copper, the Amethyſt 
with Gold, and the Granat with Iron, &c.#* © 
. 16. Silver, another white, or eolourleſi Nieral, su. 
being diſſolved in Aqua Fortis, if Chalk is put ; 
to the Solution, turns of a beautiful Purple, or 
Amethyſt Colour: And its own Solution, tho 
pale as Water, durably ſtains the Nails, the 
Skin, the Hair, and —— N 
brown or' black. | 

17. Quick- 


"© Fee beep Exp. e Eo 
Mr. Boyle's — Works, pain, : 
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17. A mixed with eee "makes 

* a black Maſs; and this, by Sublimation, aſſords 
the destriful red Piginent called Cinnabar, or 

Hun Vermillion :.- And: the Solution of. QuickGlver; 

being precipirared with common Salt,” yields a 

 ſnow-white Powder ; which alſo turns black, by 

being mixed 1 ; 

Gold. _-18, Gold; diſſol in Aqua Regia, affords 4 
fine- yellow Liquor; which ſtains animal Sub- 
ſtances beautifully purple: And if the Solution 
be ſufficiently — with Water, and mixed 

with a Solution of Tin, a ſine red or purple 

| Powder may be thus obtained for ftaining Glaſs 
mioſt beautifully red. 

19. Many mineral Subjects are natural Pig- - 
ments; as native Cinnabar, Ochre, Black Lead, 
- Oc. but particularly the yellow Earth called 
- "Light Ochre, found in Shottover Hills, which is 

uſed native as a hgtrt Yellow, and by Calcina- 
tion makes a light Red. This Colour England 
ſupplies Laly wi — Le Gar would frequently 
fay he had been no Painter wichout it f. | 


Experimental Inflancts f Colours graducad, deftroged, 
and regenerated upon fimple Mixture. 80 


alessi 20, ( 10 Par dry Red Roſe-Leaves into Spirit 
Laa F of Wine; and, by ſtanding a little therein, the 
td — Roſe-Leaves ill loſe their red Colour, withour 
manifeſtly ringing or al the Liquor ; then 
e a little Oil, « or Spirit, of Vitriol thereto j 
and the Liquor, will appear of .a Red Colour. 
But if a little alkaline or urihoùs Spirit be poured 
to the Mixture, the Red Colour preſently chan- 
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little 
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l, | 
ide wore Spire of Viel, turs th.a.red. Cox. 
21. (a) Make. « Night Infuſion | of, bruiſed: 
Galls) 8 1 ſo as hot to diſcolour the Wa- 
ter; filtre the Inſaſon; wake alſo a weak So-3 
lation of reen Vitriol in Water, and fikre.the, © © 
Liquor, fo that 3 = >pii 8 
Theſe Liquors being now mixed together, an 
inky, Blackneſs, will immediately ariſe; but ifa 
littie Oi of Vitriol be added to the Mixture, >a, 
the Blackneſs will, by degrees, totally cn. 0 ee 
and the Liquor appear pellucid again; tho 9 
Blackneſs may be recalled by the STA 4 
little Salt of Tartar. | 
28. * If a little bruiſed Se 
is. 4 white Subſtance, be goa dos arr 
| itriol, and the Containing, Glaſs be lad turns 
ſhook fo ſome time, the Camphire will, difſolye, . ice 


and gradually chang ge the Mixture to a Brown, * 


Cont 


and a eng to. a | all Black. But upon the 


addition of fair Water, the Hlackneſs entirely. ©" 

vaniſhes, and the Camphire riſes e in; 8 

its priſtine Form, and, native agen 
23. (40 nie  Shayings: of Lignum Netbriti- & Liguit 

wht] infuſed tor ſome time in cold Water, and 21 
the clear Liquor, be decanted i ion a clean Glatz = 

and viewed from the Light, the Ligpet will ap- viewed. 

pear of a Las he „ 4 vie wed towards 
the Light, of 2 Lal, 

Nitre be put to ue Rag; bu 2 4 er 

of rege ing tho blue 2 25 addition 9 

a little Oil of Te Arles W 


that Fe tots 
24. 2, KL 12 d be: infuled | in W 
gives a, rech Woh 4. Won 
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174 LECTURE Tu FOURTEENTH. 
of a little Spirit of Urine, turns to a fine Purple : 
But this may be changed to a djlure- Red, by 


vn <2 
>» 


” | — Water, | . n in 
Mixture. its Cir, wy addit n n cf Perg of of 
_ and lowered or urned paler by the Spi- 

| | Wine be A upon 
1 and 121 
—— in a Glefs Retort, the Spirit will 
1 acquire a beautiful blue Colour; which 
may be made deeper by being drum 2 egen 
3 1 
2. (8} A'beawiful blue TipQure being 
| n p 
| = en- 
Cotour'; part 


gr rine upon —— 
1 tg te of 
the bl 
of Ste turns it to a 


28. ) Pell Dil'of Vi iol bei 


- Cloves 
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36. 6 7 If the 15 E . 

pieces of differetitly coloured Glaſs, bor Taff, ke 
4 N a a elch pisck, Haid u esch other, blue 


yellow 
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9 38. (19) To a fine: yellow Solution of pure 
22 and Gold, in Agaa Regi gia, add a deep blue Soldin 
* Copper i in; Spirit of Urine ; ay 0 Mixture 
* | .v appear green... Þ 3 
Pes blue | 39. (20) Blue 225 yellow A. jo | beivg 
2 melced together, conſtitute a green 01 4 
Many —_ Es 42.24) 1 The n make a great variety | 
ters Colour; of compound Colours, by mixing two, three, 
8 more different Colours rogerher Aker on 
i their Palar, or the Cany 
Mixed. 41, (22) A mixture. o . ſeven, of even 
2 five, original Colours, will make A White; and 
F, the more . the finer and more 
5 the coloured hes are, Thus, if a large Top 
be painted on its upper Surface, one part Red 
another Yellow, another Green, another, Bla: 
and agother Violet; this Surface, 'whillt t 
is ſpinning. briskly (ſo that the motion 
hall confand the ſeveral Colours, or "make 
2 mixed to the eye] will exhibir a 
Et kind of Whitęneſs. And in like manner, 
together Powders of different Co- 
ermillion, Orpiment, Indigo, Vetdi- 
gre 85.1 in proper proportions, the coi 
owder will, in a ſtrong Light, appear to be 
White. And if d differently . coloured Flames 
could be brought to mix, this Experiment might 

- be gg in greater perfection. 

- Flames of 42, (23) Flames ate of different Colours 
2 . . accorfing to the Bodies that produce them. 
SE Thus the Flame of burning Cam me is hite, 
N = {ack -like the Focus of a Burning-Glaſs aries 
blk Spirit of Wine, and Salphar, are 17 0 the 
| Hlame of White Wax is white, inclining to bine; ; 
1 that of Tallow, white, but rather indlining to 
F  *-. "yellow, Oc.  Whence proceeds the difference 0 

| of the Colours of Bodies, as viewed by Day- 
light, ehr, * ſulphuroas 2 | 


of . 


1 


hd — BF 


may be imi 
Liquors, 'where the Parts of the tinging Subſtan- 


mari 


&c, And, for making Experiments to this 


purpoſe, Oil - might be impregnated with cer- 


tain Metals, as particularly Copper and Iron, 
by Tie and Digeſtion, ſo as to exhibit 


their particular Flames. 


43. (24) The Priſmatic, or original Calourstlepi 25 
ion 3 31 | 


tated to conſiderable 


ces are rendered extremely minute or fine. Thus 
a Solution of 'Cochineal i in Spirit of Urine, view- 
ed in 4 ight, affords a moſt vivid and 
beautiful Red! a Solution of Copper in Spirit 
of Urine, yields a glorious Blue; a Solution of 
Verdigreaſe in diſtilled Vmegar, is an excellent 


leurs im- 


Green; à Solution of Gold in Aqua Regia, 


makes 4 fine 'Yellow ; an Infufion of Violets in 
= Water, ' affords an excellent Violet Colour, 


And from a t 


n with 
thels Liquors,” and ethods of varying, 


mixing, and heightening their Colours, many 

Improvements in the Arts depending 

lours, Dyes, and Teninsy* might be rationally 
ed. 


44. (25) The fo ing Set of Experi 
not only confirms the former leading Experime 
— with the Priſm, but alſo Sir aac New-" 
neral Doctrine of Colours + For it is hence 
that flight mechanical alterations in 

Bodies,” produee, alter, or aboliſh all kinds of 
Colours therein; or that all the Colours of Bo- 
dies are only original Colours of Light, diffe- 
rently reflected, either in a ſimple or variouſſy 
compounded State, according to the particular 


Diſpoſition,” Texture, Mixture: ur A ent 
of the ſmall Parts of the — — Body, i as 
| to afford that infinite es 
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3 js 8 3 of 3 
| 7 * cad de fine Powder, three R 
and an Qunee of Sak af 1 them 
a glazed earthen. Vellel, and lex them boil wo- 
gether, gently, qvet G glear: Tue, till abe Wa- 
ter appears richly. impregusted with, the Tar-, 
meric, or will ſtain a piece of white. Pop 
rifally yellow; then fleye — , 
a al tbe le allo 

um, till the yellow the rely Moyes 5 40 


_ ether, or precigizazed, 
ige of Niete, . — "> 
aqueow arr rake and leave, g 8 
Wich being echulgerated, 
aden jo the Fre, by the hb rpein en 
of ſreſn Water, tall the Water comes. amay 105, 
ſipid, and —— dried, it becomes the, 
f ous of- Tunmienic, er a h yellon Cadaur 
for Painting. 
The This Ex penimeht hews. 2 general Me> 
— 4 ol PRE a ns from. alh the vege- 
J yen table Subjects fitted to afford. ir: For in the, 
ſieme manner man a red Lagune be; made from; 
Madder, _ and. max; der-dving Woods, 
or tingin ut where the. Coleus 
of the Tae erent depend, upon ar ab Lex, 


— 


% 4 
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only to the r egetables of. 
ſtwong and firm Textur. 
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Wa 3 84 \ abs. 
BY ſome 223 alſd 11 edel mer 5 I 
nt e rich — 8 I] * 1 
batibally called 1 1 I 
_ from which the Name ſeems: eo: be derived | 
ip the. reſt. This red Lague is obtained barely 
by bailing Seick-Lac in Water; then filtring. the 
„and evaporati the Hit- 
midity: For the beautifuſ red Colour adheres 
to the outſides of the broke ef the 2 wa 
along wi the Cum. Lac; eee oth ee 
cites itleif Sa boiling of "this 


| gg Matter lente Keb 
1440 en ee 
um does nat prejudice the wh tyre 
8 in bollng 3 Iu after 
peration um is as making 
Wir of other Uſes hr de not 
the Colour, as it was-before.; 272205 
48. — 1 after the dumme Wanner is cat Carmine 
extreiely ih aud iful red Coldur call 
e m Cochineai and 4 Solu- 
tion of in; for Carmine may be conceived 48 
no more than the — or Bot- Dye Liquor, | 
concentrated, r the Painters — 


applicable to other of the Materia , 
ſeems not hicherve welt: confidered. Doubtleſs*” in 
it might afford a great variety of neu Colours 
by a proper EmenGen: the! Divetfifiitidn av cho 
 Merſirunm and Method, For Example: Tf Raf 
er e by" in e War, 


F 
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the Meuſtruum acquires a deep red Colour; 
and if drawn off by Diſtillation, leaves behi 
it a red, taſteleſs, and inodorous Rofin, that 
affords no Sinell even upon burning, rior diflolves 
is 2 expreſſed or eſſential Oil; n even in 
u ſmall proportion, kinges Spirit of Wine of a 
Fall red Colour, fo — co render it uſeful for 
ä Inje&ions, GW. 

30. Ih ke manner may a particular gummy, 
Red red Subſtance, or Pigment, be obtained,” by Sp1- 
' it of Wine, from dried Red Wine Lees; - and 
whether the ringing parts of the more cumber- 
ſbme dying Woods and Stuffs could not be ad- 
van extracted, at the Places of their 
Growth, ſo as to leave their ponderous Bulk 
behind, and bring away only their concentra- 
ted, "eſſential Colours, mig / ht deſerve the conſi- 


5 deration of the Merchane the Dry: Salter, the 


Dyer, the Callico-Printer, Oc. It might be 
tried in Log-Wood, Campeche, or Brazil; in 
Madder, Safflore, and many other d AS Woods 
and Stuff, whoſe Names we ſeld meet with 
apts in TIES 4 _ 


ans w. 


un paring fi- -. ca 
"1 Fruſſian Blue. FO 


atk; 51. \Take of. cride Fervir and Nitre, OY 
- waking {car Ounces; pulverize, and mix them toge- 


z ther 


and, by Decrepicarion, bring them to a 
_ fixed Salt; which being powdered hot, add to 
ie four Ounces of — dried Ox- Blood, 
5 fine Powder : Caleine the Mixture 
_ a cle Crucible; whereof it may fill two 
Thirds: Then lightly grind the Matter in a 
of d throw ho Into * of 
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boiling Water; boil them together ſor half an 
Hour; afterwards ſtrain off the Liquor, waſh 
the black remaining Subſtance with freſn Water, 
and ſtrain as beforè; continuing to do thus till 
the Water poured off becomes inſipid. Put the 
ſeveral Liquors together, and evaporate them 
to tuo Quarts. Now diſſolre an Ounce of _ 
green Vitriol, firſt calcined ro Whiteneſs, in ſix 
Danes of Rain-Water, and filtre the Solution. 
Diſſolve alſo half a Pound of crude” Allum in 
_ two Quarts of boiling Water; and add this to 
the Solution of Vitriol, taken hot from the 
Fire; pouring to them likewiſe the firſt Lixi- | 
vium, whilſt thoroughly hot, in a large Veſſel: _—_ 
A great Ebullition and a green Colour will im- 1 
mediately enſue. Whilſt this Ebullixion conti- 
nues, pour the Mixture out of one Veſſel into 
another, and afterwards let ir reſt ; then ſtrain 
the Liquor thro a Linen Cloth, and let the 
Matter, or Pigment, remain in the Strainer; 
from whence pur it, with a wooden Spatula, 
into a ſmall new Pot; pour upon it two or three . 
Ounces of Spirit of Salt; and a beautiful blue 
Colour will immediately appear. Let the Mat- 
ter be now well ſtirred; then ſuffered to reſt 
for a Night; afterwards thoroughly edulcerate 
it by repeated Aſſuſions of Rain-Water; al- 
lowing a proper time for the Precipitate to ſub- 
ſide: And thus, ar length, it will become ex- 
quiſitely blue. Laſtly, let it drain upon a Linen 
Strainer, and dry it gently : By all which means | 
it becomes the Pigment that goes by the Name 0 
of the Pruffhan Blue, {20h 
2. The ſucceſs of the Experiment has a great The c 
deppen upon the Caleination. The Cruci- n . 


8 


dependence 
ble is firſt to be ſurrounded with Coals, at ſome 
diſtance ; that it may grow gradually hot, agd 
the Matter 3 flame and glow. Let this 
1 — 5 r Qs : * 2 bh, a N degres 
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degree of Heat be continued dil the Flame and 

_ Glowing decreaſe ;. then ralſe the Fire again, 
that the Matter may glow. with an exceeding 
White Heat, and but little Flame appear above 
the Crucible. The Lixiviums ſhould be very 
2 and mixed together wich the utmoſt expe- 

ition*, 

ene 373. The Method of es this Pruſſian Blue 
in perſection, has been held and purchaſed as a 
very valuable. Secret; both i in Eng/and, Germany, 
and elſewhere; but it is now got into feveral 
hands. Its Proceſs is very extraordinary, and 
could fcarce be derived à priori, from any rea- 
ſoning about the nature of Colours. Tis allowed 
an excellent blue Pigment, and Rr 
to Uitramarinze ; tho its durability might bave 
been ſuſpected, from the vegetable and animal 
Matters uſed in its on, if the Colour 
did not ſeem wonderſuliy E10 by the Opera- 


Many ani 54 A great variety of Colours are prepared 
| me. 3 of animal Matters; and more 
e «= particularly by the means of Urine ; which, 
5 when. it has ſtood to ſerment, or putriſy, ſerves 
to extract, change, or ſia the natural Colours 
of ſome Bodies; and to heigheen the Colours of 
Penieular others Thus it is uſed in che ion of 
Urne. the ordinary Blue called. Arebol; which chiefly 
2 to us from Hallaud: It is alſo uſed in- the 
5 Tas, fo as to make a 
b from the Sum Flower: It is 
5 principal Ingredient, along with Indigo, 
in A t that noble, fixed, and durable Blue, 
very lateſy diſcovered in Flu, for the ſtain- 
e 268 n e ere yh or 
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or Liquors, even by random Trials, or chance 
Experiments, ſome new Diſcoveries in Colours 
might be made; as in the preſent Experiment 
of the Pruſſian Blue: "Tho" we have a much 
greater dependence upon conducting ſuch Expe- 
riments in a rational manner; or in the way of 
an Art, formed upon a competent knowledge of 
chemical Operations, with theit Productions and 
Effects; which will enable the Enquirer to rea- 
fon,” by Analogy, from one Experiment to an- 
other; and thus lead, in a ſure and guarded 
manner, to neu Inventions and Diſcoveries. © 
The HW 58. Thus, for Inſtance, the chemical — 
tm. er tor having found that common Bones, burnt on 
5 to Blackneſs, afford the Bone- black; it is For 
to transfer the Experiment to Ivory, Shiver a 
better Black is produced. And thus, upon find- 
ing that dried Ox:Blood bas ſo great an effect 
in making che Pruſſiax Blue, we are naturally 
led to try the ſame Experiment with the Blood 
of different animals; or other concreted animal 
| Jiices,' as Gall, Feathers, Fleſh, Leather, Cc. 
dar the entire Bodies of certain Inſects, Fiſh, 
Birds, & And this ſhould be done with pro- 
Diverſificntions of the Ingredients, and cheir 
roportions; all along carefully noting the ſere · 
ab ral Phænomena and Events; which will conſtant - 
ly afford Light and Inſtruction to the Mind, for” 
the better regulating and conducting of the 
Enquiry, Tee. Barn 
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þ RD Tie Way of of preparing. 8: "eraline Clay; Gold,” 
=. 2 Tin, for vinging Glaſs of bona R 
| | \ | 1 20 A5 J Lee n Tots 0 
1 25 Dm Geldin qu Regia, / and dilute 
: r 


I Sx. * of 


be ſome my ſubſtantially fac 


A e php a. 1 


of fair Water; to tl 


ſo in Aqua Regia, at ſeveral times; and a, moſt 
beautiful red, or, purple-coloured Powder will 
ſoon fall to. the bottom of the Concaining-C 


ixture add a nee, 4 
juantity, of a "ſaturate Solution of Tin, made 2 Ga” + - 
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Decant the Liquor, and dry the Fonder 5 N 


few Grains whereof being melted, along white 
cryſtalline Glaſs, will ies the Glaſs through+ 
bars of an l fine purple or ruby Cor 
nee... Pj 


60. By means. of this Experiment, the Ancient is ties is 
Art of Staining Glaſs red, long ſuppoſed to be the "a 
leſt, ſeems at preſent reſtored... 8 Ni the Colours © F, 


ate eaſily given to Glaſs; as we mentioned 


aboye : But this ſeems to have been kept as a 
Secret in very few hands, till lately; and may, 
be conſiderably diverſified, ſo as to introduce a, 
ateful 9 of beautiful red #6, purple 
Eolours 3 in Glaſs . 
61. It ſhould alſo ſrem that the 
lico-Printing, which now wants aR 
perfect wich the, Blue it has lately e 


5 hence be 1 9 * io a ! Red; tho... 


there is reaſon to ea, Tg ght come out too 
dear for ordinary as the Perfection 
2 this Art conſiſts in Uiſoreting fixed, bright, 

and permanent Colours, not ſubſect to change 
for the worle in the, 272 176 2 lours 
ſhould, rather be expected eral, or we- 
tallie Matters, thun 
getable and N King N 
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ture for permanent Colours, 5 els they could, 
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5 Colours. 
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ae 62. It appefrs Hi ner probable that che l. 
diam, for mak he, bright, and Dres 
70. Colours Fenn Nor — r Called and Cliibthes 
are tained, uſe mexalline og tions; tt fy oe 
fey ye 5 beg G e 
ä yeats, c ba 
ſerved to eat out Ay Cloth, exactly iti the (bid 
manner as the corroſive, | acid Spirits, Which 
difſolve Metals are found to de: Whetice, to 
- Imitate their richeſt and nobleſt Colours, we are 
directed to uſe pr mane Solutions, made 
. aſter the mummer of our preſent ment. 
= „ 63. But it would be a © Farther ep towards 
—_ not wy in this Art, hit alſo in the 
Art of Painting, to derben repare the fineſt Colotits 
without employing eicher acid of alkalitie Salts'; 
which aal Ae Colours ts change, or elle 
are apt to prey upon the Cloth, or Cann 
wee ſee in 9 the * and green 
ſtals of 7 Wherice we ate Aue 
(.) ro for Viennese that ate nelthe 
acid, alkaline, or ſaline; (5) for ſuch mekalline 
Cabkes, Precipitates, of owders,” as. will not 
 Tofe their Colours by being well waſh g 
out their Salts ; (3 Y to pre — certain metafline 
Matters by Calcization. or the 155 sMMftance 
_ Fire: A F0] to look out for” nude Co- 
bart, wherein no line Märtet 8 i 
 Piviation 64 (1): Tt may be worth the | whtther 
— 2 certain Metals are not ſoluble by T ture, 1 
Ep. the pureſt Oils employed in Painting,. and; ſacty 
ment, by as contain neither” acid nor Alkaline alts; or 
Trewe. whether mere Water, the White of Eggs, Sali- 
va, Gum-Water, 2 may not, by the fame 
means, be made to dillolven thee; ſo as that the 
meralline Partictes 
| licoes, Clothes &. when the dor — 
ginous Murter is ried, or we e 


1 

t Nat no great effect can be rationally ex- 

| = fuch attempts, unleſs the n be 

10 continued, and Mills, or other well adüpt- 

ed Engines, be uſed for the purpoſe: For we 

find, in all Inflanees, that Metals muſt be fedu- 

ced to very fine Particles before they will rings: 

or eglour 

65. (3) The mente or Gm binde Cryſtal- 
8 ryſtallization, fuch as the blue and green Tin, . 

triols, or Cryſtals of Copper, Oc. eannot be Bals. 
eprived of their aqueous or ſaline Parts by a 

ro oy Air, or by waſhing, without ſuffering ex 

treme alterations, er being lefe io the form of a 
- terreftriat Matter, differently coloured! 

mbar they were at _ Thus the fine/ 
een by being expoſed to te 

Ar, n . well waſned in 
Water, loſe their Greenneſs, and turn to a4 | 

reddiſh or yellow-celoured' Ochre, - or Earth: 

And if deprived of their faline and aqueous 

Parts, ws a ſtrong Piftillation, bag leave be- MIS 

hind a brown er red Cap mortuum; which being Wee 

wathed"it- Water, affords not a green, but a 

brown coloured Pi „ or kind of © Spaniſh: 

Brown, And as this holds proportionably of 

other Colours obtained by Cryſtallization,” there 

are little hopes of proeuring durable Pigments * 

by t * ſhall be ef the ſame 

Colour with the Cryſtels: themſelves; tho, after 

being well waſhed, different” Colours ey be 
thus ꝑrocured 

66. (3) Mecalline and en Matters are Dy cala 

redueible to a confiderable degree of ſubtilty or απ . 

ſmalſneſs of Parts, by Eire, or dry Caleination; 

ſo as to leave them darsbly poſſeſſed of their na- 

tixe or adventitious Cours. Thus Lapis La- 

i by being calcined, becomes the fine, du- 

rable, rien Blue, catted ein amar: e 
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by the fame treatment, becomes « fete Red ; 


or the moſt uſeſul Fleſh-Colour in Painting 
Lead; by Calcination, becomes darably ro: 
and Iron, durably brown. But a. proper Me- 
 thod ſeems. wanting for the dry Calcination o 
the noblet Metals, Gold and Silver: Though, 
ſor the uſes of Gilding, Oc. theſe nobler Me- 
._ tals are eaſily coloured, by dipping linen Rags 
into their reſpective Solutions; then drying the 
Rags, and ſetting them on fire, ſo as that they 
may burn to Aſhes; whereby a dry and fine 
metalline Powder is readily obtained. 
e , 67. (4 Many native. mineral Pigments, or 
| _—_ durably tinging - Subſtances, / are already diſco- 
. F vered, that do not abound with Salts; ſuch as 
| d/crve- Ochre, both yellow and red, Cinnabar, or Ver- 
rau. million, Zaffora, Manganeſe, Oc. and doubtleſs 
many others might be found in Countries that 
ate ſtored with Mines, or where a proper ſearch 
is made after new mineral Subſtances f. 
Ore: tried 68. Our preſent Experiment likewiſe. affords 

— e an uſeful Method of examining Ores, or diſco- 
0. vering a ſmall proportion of a metallic Subſtance 

in a large proportion of Earth, Ce. for a quan- 

tity of pulverized cryſtallme Glaſs being. ready 

at hand, it is hut mixing a little of the Ore, or 

mineral Matter, there with, and melting them 

together; whereby the Glaſs will be deeply or 

lightly tinged. of a certain Colour, according to 
the nature and quantity of the Metal contained 

in the mineral Matter. Thus a little Silver tin- 

ges white Glaſs yellow, Copper green, &c. Putty, 

or a mixture of. calcined Tin and Lead, turns 

it white, &c. tho theſe, Colours will ſomewhat 

vary, according to the mixture of the metalline 
Matters with others, the regulation of n, 
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e Philoſophical Chemiſtry, 189 
and other Circumſtances: So that a Sett of par- 
ticular Experiments are required, to bring this 
affair to greater certainty, and reduce the whole 
to a regular Table, But this Method, if ſuffi- 
ciently verified, might be commodiouſly uſed, 
when the quantity of Ore, or mineral Matter, 
is ſmall, or contains but a very minute propor- 
tion of Meral; for a little meralline Matter will 
thus tinge 4 large proportion of Glaſs. _ | 
69. The Art of Enamelling in Glaſs alſo b. 4 of 
depends upon a prudent uſe of mineral Pig- Euameling. 
ments; or a mixture of Miniature-Painting and 
Annealing For the Method here is, to lay 
the ny upon Glaſs, as the Painter does 
Th, by ovrojr deve of Hee, in thy A 

laſs, by a proper degree ot Heat, in the, An- 
nealing-Furnace, under a Muffle, till the Co- 
lours fink into the Glaſs., And in this manner 
alſo is Glaſs frequently coloured, on its more 
ſuperficial parts, without being tinged through- 

out; as we ſee in the coloured Glaſs of certain 
Church-Windows, and ancient Buildings. 


Ax iO, CANONS, | 
1. ee That the 
e 


phyfical Cauſe of the Generation, Variation, and 
| jon of Colours in Bodies, is the diffe- 
rent Refrangibility and Reflexibility of the dif- 
ferent Orders of the Rays of Light“. ON 
2. That Colouts therefore are not inherent 
in the Bodies ſaid to be. coloured; but rather 
in the Rays of Light which fall 1 them; and 
are thence reflected to the Eye, ſo as to cauſe 
the Senſation To 3 | 
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i e en Wark. ; 
3. That Colours, ſo far as they may be con- 


fidexed, in the Bodies ſaid to be coloured, de- 
pend upon a certain mechanical Texture, ot 


Mixture of the ſmall parts of Bodies; which 


Texture, or Mixture, being altered, or deftroy- 
ed, the Colours alſo are altered, or aboliſhed*. 
4. That Whiteneſs in Light is an intimate 
Mixture of the ſeveral Orders of Rays; ng 
Whiteneſs in Bodies, the actual Reflexion o 


their, Rays in their natural, mixed, or unſepa- 


rated State f. 


, That Darkiieſs ie the Abſence of tho 


Rays of Light; and Blackneſs in Bodies, not 
a Colour, but the want of thoſe Rays being re- 
De&ed from the ſurface of the Bodies ſaid to be 


| black; or, in other words, that Blackdeſs is 


| % 


roduced by the Rays of Light being abſorbed, 


fled, or drank in, by the Bodies denominated 


* . 7 a. 1 . "oP 2% £9 : 4 3 
, That Tranſparency in Bodies is their tranſ- 
mitting the Rays of Ligne „ and Opacity their 


not tranſmitting, but refleRing theſe Rays 
7. That common Light is compounded of 
ſeren different original Orders of Rays ; vis, 
Red, Orange, Yellow, Green, Blue, Ladigo, 
and Violet; and that according as Bodies reflect 
more or leſs of theſe Rays, ſuch Bodies appear 
of different ſimple or compound Colours ff. 


8. That great Alterations of Colours are pro- 
ducible by a bare Altefation of the Arrange- 


ment, Texture, or Mixture of the ſmall Parts 
of Bodies; or by the Interpoſition of different 
Parts, upon bare Tricure, and fimple. Mix- 
„ e e tra dk 

9. That vegetable and animal Colours are, in 
general, leſs durable, or more ſubject to change, 


— than 
7 Exp. I. II. f ib. 4 ib. » ib. 1 ib. Exp. 
„„ Tdk wot 
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than the mineral kind; on account of the looſer, 
or more porous Nature and Texture of the two 
former, and. the ſtronger and cloſer of the lat= 
ter > | | We - | 
10. That the Arts of Enamelling, and imi- 
tating Precious Stones, in Glaſs, depend upon 
the Addition of metalline Calxes to the Glaſs 
of Lead, or pure cryſtalline Glaſs, in Fuſion; 
and that an infinite variety of the moſt durable 
and beautiful Colours are obtainable by this 
means f. | 
11. That many new, Colours may be reaſon- 
ably expected from a proper Enquiry into, and 
a chemical Treatment of, various Subjects of 
_ the vegetable and animal Kingdoms t; and that 
there are four principal Ways of obtaining new, 
fixed, or durable mineral and metalline Colours; 
vi. (1) by diſcovering new Menſtruums ; (2) by 
finding ſach metalline Powders as will bear to 
be waſhed: from their adhering Salts ; (3) by 
the proper application of dry Calcination; and 
(4) by enquiring after native mineral Colours 
that are not ſaline . | Ri Be 707 OR 
12. That a great variety of new and fixed 
Colours may be prepared from Metals, and 
their Menſtruums, or certain Mixtures of metal 
line and mineral Matters, for the farther Ser- 
vice and Improvement of the ſeveral Arts that 
depend upon Colours, Nyes, and Stains ft, - 
e . 1. v, 4 Bow v. 4 Eap. in 1. 
py, f Ee it ür Ib. E 
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CONTAINING | 


Attempts 40 illyfirate and improge the 
- common Ways of preparing Remedies, 


A has a ngroſſed Chemiſtry to 
F 
little more than the Preparation of Medicines. 
FCE 
Chemiſtry generally publiſhed ; - whi 
contain more than Directions for the making 
CCC 
miſtry uſually given, turn chiefly upon the Ap 
plication of Chemiſtry to Ph oe 
2. That Chemiſtry is applicable to the Illu- 
ſtration and Improvement of many other Arts, 
we hope to have ſhewn in the preceding Lec- 
| tures. But as the application of it to.Pharn | 
is a thing of importance to Life and Health ; | 
and as men generally think that this is the prin 
cipal office and uſe of Chemiſtry; we judge it 
roper to beſtow two Lectures upon the Subject: 
the firſt whereof we propoſe to conſider the 
preſent State of Pharmacy, with the means to 
improve it, upon the footing it now ſtands; and 
in the ſecond we will endeavour to ſhew how it 
may be reduced to a greater degree of ſimpli- 
city; and thus he brought nearer to perfection: 
The one we may call the copious, and the 
other the conciſe method of Pharmacy: - 05 


8 of Philophial n 


N 2 — n 5 5 * 
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1 3 
* 


2 We deſine Pharmaceutical Chon te Hs 


23 of directing _ performi 
Proceſſes, or Ways of working ereby natu- ny 


ral Aab knees are reducible to arthal Mole 


eines. 
4 And thus the whole Art conſiſts of two 
Parts, or a Theory and a Practice: The Theory 
is claimed by the Phyſician; and the Practice 1s 


turned over to the Apothecary. 


* the ſeueral cen, cextical 


5. Moſt of the natural Bodies being ſome Hifery of 


way or other employed as Subjects of Pharmacy, Pb nmaq. 


the- Materia medica is extremely large, and its 
Operations various. Its Materials in the ear- 
lieft ages indeed were few; and the ways of 
managing them were ſimple : Subjects after- 


wards multiplied ; Operations increaſed ;. and 
at preſent we ſeem abandantly ſtocked with both 4 


ſimple and compound Medicines. _ 
. But the Hiſtory of Pharmacy may deſerve 
to be more particularly treated; in order to fee 


by what means it arrived at its preſent State, 


and how it may be farther advanced. 

7. Diſeaſes muſt have been early, if the firſt 
Inhabitants of the World experienced the ſame 
changes of Seaſons, breathed KJ he Gas Had of 
Air, and uſed a like Diet, and Regimen of Lite, 
with ourſelves. But ſoon after a Diſeaſs afflicts, 


the Farient freks for a Remedy: Whence we 


may reafonably ſuppoſe that this was the Foun» 


2 * of Therme in various Farts of the 


be orld. 


the Brent —— 
of preparing the Simples — — gol be- 
gim to appear in the > of an Art + Yet when 


+ being thus malipd, and 


er to compile: a kind of Syſtem, f 


— from the Obſervations of Antiquity, he 
and choſe were generally 


R 
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9. Succeeding Phyſicians enlarged the Materia 


MG Galen conſiderably ſwelled the Cata- 
Joie ; which received many additions from the 
" Arabians. 

10. And when Learning began to revive in 
Europe, the Materia medica was again enlarged, 
and great changes wrought upon it by Chemi- 

ſtry: Whence Chemiftry at length was general- 

ly received, and acknowledged of uſe 1 in 1 
macy. 
11. Both the Galenic and chene part of 
this Art are now extremely eopious. Neceſſity 
gave the Occaſion; Nature ſupplied the Mate- 
rials; and Art and Obſervation diſcovered their 
Preparations, Virtues, and Uſes. 

12. Thus we at preſent ſeem provided of a 
competency of ſtanding Medicines; and have, 
by degrees, acquired a Method of preſcribing 
in extemporaneous Forms, 

13. The Art of Pharmacy may be conſidered 
under the management of Phyſicians, Apotheca- 
nies, trading Chemiſts, and Druggifts. 

14. It is the office of the Phyſician to direct 
| the Medicines; or give the Rules of 8 
compounding, and managing the Simples. If 
the Phyſician therefore ſhouſd be defective in 
this part, let the Apothecary, the trading Che- 
miſt, and the Druggiſt, be ever ſo juſt, art ever 
fb knowing, the Art of Farne muſt fall mort 
9 elke 
15. To the Apothecary belongs the redin8ion 
of ahi Materia medica into certain forms of Me- 
2 according : ro Ip direQion of the 140 

All. AK 
86. But whore ue two Kinds of 8 
vulgarly non by the names of wholeſale and 
retail Apothecaries Tis the latter alone. we 
are 9 n Theſe a "by: x4 


I» 5 1 - * ©. y 
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generally follow their Standard, and compound 
with Art and Care; tho' they will ſometimes 
ſubſticure quid pro quo, and now and then ven- 
ture to reverſe an Order. According to their 
Skill and care, they are more or leſs liable to be 
5 impoſed on by the Druggiſt, and the trading 
N Chemiſt; all of them uſually ſelling what they 
| buy. But if the Apothecary be here oſten de- 
; ceived, how ſtands it with the Patient and Phy- 
fician? or what is the ſtate of Pharmacy? 
17. The retail Apothecaries, however, deal 
more in Subſtitution than in hn ver, The 
prudent Phyſician therefore preſcribes what is 
uſually kept, and proper to keep, in the Shops, 
or what is otherwiſe eaſily obtainable. If there 
are other abuſes committed in this paft of Phar- 
macy, they may perhaps be chiefly attributed 
to ſome want of skill or conduct in the Phyſt- 
tian. 4 25 7 [344 j 21 
18. The deſign of the trading Chemiſts and 
Druggiſts is to furniſh medicinal Matters to the 
Apothecary, who cannot always detect an arti- 
ficial Counterfeit, or a deiterous Sophiſtica- 
tion: And perhaps many Remedies, well defign+ 
ed by the Phyſician; have failed, or had miſcine- 
vous effects, upon this account, 
19 This is propoſed as à ſhorr intimation 
of the preſent State of Pharmacy in England!” If 
the Art be found more perfect in other Nations; 
it may perhaps be chiefly owing to this, That 
their Phyſicians are well acquainted not on! 
with the Theory, bur alſo the Practice therso 
two things which ſhould never be ſeparated; as 
being in reality but one effective thing confiſting 
er do pere; , prefioas Notion; and Er 
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Deſign F t] —]k airy, r viz (1 che 
_— Deſign of Pharmacy is to ſeparate | al Badies 
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at 2 * cap ſay, If. [.« bei E Enquiry were 
ma * PS. i; m fund proper to 
throw qut of — — Collection AA 
Table number = aterials, to make room for 
. others of greater efficacy. But this is no work 
for private perſons. Our preſent buſineſs is to 
fee whether any improvements may be made in 
the K preparing the common Medicines of | 


| * 
nd for the beyor xe gularing of our En- 
G 1 down 


the more medicinal parts with which they are 
natwally endowed; and, upon ta mix 
ſuch of them — as will beſt anſwer the 
curative intentions. All in the power of Art 
18 only to ſeparate and mix, or differently modi- 
fy.z tis Nature alone that is able to produce. 
Pharmacy therefore conſiſts in Auahſis and * 


thefs *.. 

- 2-285 (20 fs is the perfection of Art ta co- 

Py ay leak juſtly.;. ſo; by hin Bodies into 
ir Principles, ue abtain a general Rule for 

ompoſition, and ſee the ally Steps we ought = 

80 take in it. Nature ſhews, us, that in all 

mixed, Bodies: there is à Baſis, or Sulſtratum; 

bometling t 5e and envelope the other In- 


Spe 7. 570 Salts e thus diluted 
7 Oils us with both; and all toge- 
8 8 e elegant Whole. 
a 5 05 15 v EG 5 re- 
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ſome others alſo may perhaps communicate pat- 
May, however, be reckoned, Angelica, Amniſeed, 


157 
inſtead of preſerving and aſſiſting, they will often 
clog, encumber, and deſtroy each tler. 

23. We now praceed to our Experiments; Th inter 
whereby we propoſe to illuſtrate and improve, F be Ex- 
(x) the common Method of diftilling Smple- ““ 
Waters; (2) the common Method of preparing 
Tinctures; (3) the Method of ring Sy- 
rups; (4) the Method of making EleQuaries; 
and (5) the Method of making compound Oils, 
Unguents, and Plaiſters: Thus e to 
touch upon the chief Articles of the preſent 
Galenical Pharmacy, as it is vulgarly called; tho” 
in reality no leſs chemical than the other.. 


©. Exexiuentri, - 
De beſt Way of diftilling Simple-Waters. 


24. We took as much dried Mint, cut ſmall, simplerws- 
as biled two thirds of our Stilt ; then adding ats, how 
ſufficient quantity of Rain-Water, to make the Hes. 
Plant float commodiouſſy, yer leaving a fourth 
of the Still empty, we gelle a While with a 
gentle Heat; then worked the Still, drawi 
off only ſo long as the Water appeared thick 
or milky, and caſted rich and grateful; where- 
by we obtained a Simple Mizr-FPaer in tolerable 


25. This Experiment, with a few occaſional The Zxpe- 


Alterations, may ſhew a general Method of ob- — ex. 
8 Waters in their greateſt perſec- 


: 
1 "41 
7 0 
* 
* 


tion. e Subjects beſt fitted for it are thoſe 


of the odorons, aromatic, and oily kind; tho 


ticular Virtues to the Water: Among the fitteſt © 


Im, Calamim, Cinnamon, Cloves, Peel, Hyſ- 


; ”, Roſemary, Tauch, mumuvod, &c. but parti- 


cularly 
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_ cularly Pepper-Mint, which affords an extreme- 
| ly aromatic, pungent, and agreeable Water, 
good againſt the Cholic, and many other Diſor- 
ders of the Stomach and Bowels; whence its 
- uſe, perhaps, is too little known. 

26. It is a principal Caution in this Opera- 
tion, to remove the Receiver, befote the more 
pellucid, acid, faint, and dead Water comes 
over; as it ſoon will do; and if ſuffered to mix 
among the reſt, is apt to ſpoil the whole, by 
giving it a vappid or faint taſte, and ſometimes a 
ki of acidity, or vitriolic ſtypticity, and an 
emetic vittue: For part of the eſſential Salt 6f 
the Plant, now riſing, uſually corrodes the Cop- 
| Head of the Still, and carries over with it 

ome particles of the Metal: Whence thoſe 
Waters ſhould either be diſtilled with a. Glaſs 
Head, or one of Pewter, or tinned Copper ; or 
elſe the Operation ſhould be carefully watched, 
that the ſecond Running may not mix with the | 
firſt. The greater care ſhould here be taken, 
becauſe ſome Patients, more particularly Chit- 
dren, and thoſe of a tender habit, have ſuffered 
thro a negle& herein; and been yomited, pur- 
ged, and griped by the uſe of a Simple Water, 
contrary to the intention. 1 EN 


Regulation, | 27. The Simple Waters diſtilled after — 


manner of our preſent Experiment, may in ma- 
ny caſes prove too ſtrong to be uſed alone; but 
then it is eaſy to let them down with common 


| ++ Gitilled Water, to the proper ſtrength : And 


this is, beyond all Rs better than to 
mix ſuch Waters with their own Faints, or Li- 
quor of the ſecond Running, © © 


- 


| Improve- 28. There are two Improvements that might 
ments, be made in this Method of 9 Simple 
0 


Waters: The firſt is, by means of Cohobarian, 
and Pigeſtion; the other, by means of à pre- 


v ' 
” 
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vious Fermentation of the Plant. With regard 

to the firſt ; If the Liquor remaining in the Still 

be expreſſed from the Herb, and returned, along 3 

with all the Water that came over, upon a 1 

freſh quantity of the ſame Subject, and they be 

digeſted together, in a gentle Heat, for two 

days, then diſtilled as before; the Water thus 

obtained will be much richer, and more effica- 

cious, than the former: And if the ſame Pro- 

ceſs be repeated two or three times, thoſe who 

have not tried would ſcarce imagine how rich 
a Simple Water may be thus procured. And 
this Method we would particularly recommend - » ++ 
for making the Simple Water of Baulm, Elder- © 
| Flowers, Roſes, Camomile, and the like Sub- 
jects, but ſparingly furniſhed with eſſential 
g Oils; for they otherwiſe make but indifferent 
Waters E canta 

29. The other means of improving Simple 
Waters is by uſing a previous, imperfect Fer- 
mentation: This is performed by adding to the 
Plant and Water, put together, as in our pre- 
ſeat Experiment, a tenth or twelfth part of 
Sugar, or Honey, or elſe a fortieth part of 
Yeaſt; then ſetting the whole in a warm place, 
to ferment for two or three days only, ſo that 
the Herb may not fall to the bottom, nor the 
Fermentation be above half finiſhed; then the 
whole being committed to the Still, a Water 
may, at one Operation, be obtained extremely 
rich, or impregnated with the full virtue of the 
Plant. And thus may Simple Waters be made 
fir for long keeping without ſpoiling; the ſmall 
proportion of inflammable Spirit generated in 
the Fermentation, ſerving excellentij to preſerve 
them. And theſe two Methods ſeem applicable 
to the improvement of all thoſe ſimple Waters 

commonly found in the- Shopj s. 
"26 7% 2 $0 30 We 
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- be next proceed to ſhew — 
| Method of perſecting or improvin mo 
Waters, if we had ate aired ee 

do it, r by an 
os. whe: eee 


e 11. 
i 10 maki light Tau, and bs 
ba 2 


Light I- 71. We took half ah Ounce'of . Rind of 


— Sevile Orange, ſhaved thin, half a Dram of 


Gentian· Root, thin ſliced, a Seruple of the 
Tops of Roman Wormwood, - half 4 Dram of 
Cardamums, and half a Dram of Cochineal, 
each of them lightly bruiſed: Theſe Ingredients 

for 4 night, in a Pint of French 


we put to 48 
Brandy, and tred the Liquor the next morn- 


nat +, 5 This Experiment is general, and not per- 


formed for its own ſake, but to ſhew the Method 
of making all kinds of the lighter and finer Tinc- 
tures and Infuftons without Fire; which would 
here prove prejudicial. The Preparation it ſelf 
is, however, a Stomachic Bitter, of the 
fame general nature with thoſè commonly ſold 
under the name of Stoughron's Elixir. The er- 
| parations depends not more 
upon the choice and goodneſs of the Ingredients, 
than upon the manner of their being infuſed : 
| For if falſered to remain too long in the Men- 
ſtruum, or if Heat be uſed in extracting the 
Tincture, the groſs, terreſtrial, and nauſeou⸗ 
pPeüarts of the Ingredients will be fetehed out, 
n EA 5 thus be loaded with a 2 


Haw 5; 1 * 
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indolent Matter, of lietle virtue. But if the 
nfuſion be made in the cold, and the Liquor 
ained off ſoon, only the finer and more ſpiri- 
tuous parts of the Ingredients will be I 
by the Menſtruum; hence the Preparation wi 

not only taſte and ſmell more briak and agree - 
able, but alſo haye a much greater virtue and 
efficacy. - But if, thro the ſhortneſs of their 
continyance in Infuſion, the Ingredients ſhould 
not have ſufficiently impregnated the Liquor, 
the Method is to pour the Liquor again upo! 
freſh Ingredients, and again to ſtrain it | 
without letting it Ray too long upon them, or 
feeling the heat of the Fire. thus, by re- 
peated affaſions of the ſame impregnated Men- 
ſtruum upon freſh. Ingredients,” an Jofaufion, or 
Tincture, may be obtained, of almaſt any de- 


gree of ſtrength, or richneſs, without containing 
the groſſer or more concretive parts of the In- 


edients, but only what may be called their 
— Spirit, or Quinteſſence. And this is no 
inconſiderable Secret both in C 


Fharmacy; and may deſerve the regard of thoſe 


who deſire to procure the full yirtues of the 
Simples, unaltered in their nature, yet exalted, 
or concentrated to ſuch a degree, that a few 
ſpoonfuls of the Liquor ſhall contain the Spirit, 
or Quinteſſence, of a Pound of a Plant. And 
this is an effect not to be expected fron the Fire, 
which almoſt conſtantly alters the nature of 
things committed to it; nor could a valuable 
eſſence of Violets, Jaſmin, Lilies, Borrage-Flow- 


ers, and any Flower or Plant of an extremely 
ſine odoriſerous Spirit, be procured by Hear, 


as it readily may by ſteeping theſe Flowers in 
cold Water, cold Vinegar, cold Wine, or the 


| like and frequently pouring the Tincture feln 


a 
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* 
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; * ; whence the Cordial Waters of the 


with a grofs, heavy, Earth, or kind of birumi- 


of Chemiſtry; which will never be perfected till 


their nature. 


unalte 
general, (1) a quick and cold Infuſion extracts 
the Spirit of Vegetables; but a long and hot 


repeat the Infuſion of a freſh Subje& quick and 
cold in the ſame impregnated Menſtruum, ſeems 


purpoſe ſeem to be ſuch as pure Rain- Water, 


| rain uſes, the common atmoſpherical Air, which 


freſh Flowers, till the Liquor becomes ſtrongly 
impregnated, On et 
33. Apothecaries uſually commit the fame 
error in preparing the finer Tinctures, that they 
do in working their Cordial Waters; and in 
both caſes ſaturate the Liquor with the groſſer, 
more uſeleſs, and leſs ſpirituous, parts of the 


too often abound with a groſs, heavy, diſ- 
agreeable Oil; and the TinRures of the Shops, 


nous Matter, inſtead of a brisk, lively, and in- 
vigorating Spirit; which alone is the thing re- 
quired in both eaſees.. 
34. This Doctrine of Tinctures and Infuſions 
mould be reduced to Rule, for the improvement 


it can extract, ſeparate, and concentrate, the 
virtues of things unimpaired, or unaltered in 
nd doubtleſs it would prove a 
very. ſerviceable thing in Chemiſtry, Medicine, 
and Natural Philoſophy, to know the beſt and 
eaſieſt Wt concentrating the virtues of Bodies 

red: And this may, in ſome meaſure, 
be effected by our preſent Method, and prac- 
tiſed with well adapted Menſtruums: For, in 


one confounds, impairs, or deſtroys it. (2) To | 


greatly to collect and concentrate. the Spirit, 
that is, the finer and more eſſential Part, of 
Bodies. (3) The proper Menſtruums for this 


inegar, Wine, Water mixed with a little fine 
Alcohol, Water and a little Sugar, and for cer- 


is 


2 


. r 
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is an excellent Menftruum to extract the Spirit 

or Effluvia of Plants, as we remarkably find 

in ſpicy Groves and Gardens; and may, in 

ſome caſes, be uſed with good effect. | 

35. Bur to obtain the ſaturated Tinctures of 

hard, refinous, or gummy Bodies, requires 2 

different treatment, as in the following Experi- 
ment. | r | 3 
36. We took two Ounces of that hard IndianSolwiie of 
Roſin called Gum Lac, and reducing it into a 
fine Powder, made it into a kind of ſtiff Paſte 

with Oil of Tartar, per deliquium ; we ſet this 

Paſte in an open Glaſs to dry, by a gentle 

Heat; then removed it to the open Air, that 


it might relent, or grow ſoft; and after this 


we dried it again, as before: And by repeating 

the Proceſs once or twice, the hard Body of the 

Rofin was. at length reſolved into a purple - co- 

loured Liquor ; which being now gently dried, 

and reduced to Powder, afforded an excellent 
Tincture, by being boiled for two or three hours 

in a tall Glaſs, with Alcohol. _ 8 | | 
37. This Proceſs is almoſt general, or may The Expe- 
be advantageouſly uſed for making the Tinctures , 
of Mhrrh, Gum. Juniper, Dragont- Blond, Amber, 

and other hard, gummy Subſtances; which will 


ſcarce otherwiſe yield a Tincture in Spirit of 


Wine. Any improvement in the extracting 
Tin&ures with Alcohol, may tend conſiderably 
to improve the Art of Pharmacy; becauſe ſuch 
Tinctures are generally found powerful Medi- 


cines; the Spirit of Wine appearing greatly to 


increaſe the virtue of the Subjects. us, tho 


the Tincture of Amber prepared in this manner 


e only a bare ſolutiog of the Sub- 
ance of the Amber; yet it is found to have. \ 
ſuch effects as are no way equalled by any fine 

Powder of Amber: And what ſeems W 


wy 
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able, tho 10 larg ge a quantity of fixed Alkali be 
uſed in the (Set of. THT TinQures, yet 
they give no manifeſt. ſigus of containin 
Alkali ; which is therefore changed in the 
ration, * by the Acid naturally 2 
HON 8 gummy Bodies, or dy 
| | daf Ae to the Air, or both. 
Fried. are other Methods of ertrakling 
i h oe TG of. theſe hard, gummy Bodies; 
2 A yo 1 be bert A the bell Ni 
it might perhaps be en uſing ſome 
pr intermediate Subſtance 25 divide the 
Particles of the. Subject, ſo as that the alkaline 
Salt, the Air, and the ſpirituous Menſtruum, 
might all come into fuller conſent therewith, 
ws; ww rc gn, A And far this 
purpale we recommend virgin Earth 
A 1 y uſed 7 ing 01 
eſts or Cupels; by means wher * 
Wine will Extract à tolerable Tincture from 
4275 without the addition of any fixed Al- 


oct ll * But when "TinQures' not ſpirituous, or 
e love e v. er. 
F required, we dee the uſe of 
Fl artar, or Tartarttm Tartari 
=. | 4 Sue of this Salt will readilth di e 
[| Ser. eren, in che . a Water woes 


CTR III. 
ee is re” | 


—_ . We took three Ounces of the . 
ebe a d them 


. 
: In 


3 * ; . 


* Th en . * 


n 3 "IIA Sa 
* e * a - 
* 2 * . 
| * 
29% 


in a cloſe Veſlel, with, a ee Heat, .in SOR... 

Marie, for fix hours, along with a Pint and anger 

half of pure Water; then ſuffering the Infollon ***- 13 

to cool, we filtred the Liquor ; and, adding to 3 | 
it twice 2 own, wn 8 hard Heber: aſe, 

Sogar, e it into a „ in a cloſe 

1 in Balueo Marie. 4 Pe. 

41. We could not ot copeive a generdl Erample N. 
to fit all Syrups, beca | they differ greatly 1 in 
the Liquors of - w hich they are made; or c- 

_ cording. as theſe Liquors are Iofuſt jons, Decoc- 
tions, natural Juices, Wines, or Vinegars. We 2 
choſe to give an Inſtance in a Syrup, made of 4 
Liquor by the Inſuſign of an aromatic Subſtapce 8 - 
whoſe, Virtue would be almoſt intirely loſt, if 

the Syrup were to be prepared by long boilidg, 

as it is ſometimes directed, with Il than an / 

equal weight of Sagar. Diſpenſarory-Whirers | 


have perhaps no wh ed more remarkably 
2 directing the d ele of 0 54 21 whith = 
ms the, more ſtrange, — 1 5 part of : 


Renne is extr — 3 The misfortune | oj 
5 ay. Men cannot ſub- 3 


an to have e 


Pre | wy 


a 
ſteem £ Subs their employ | | 
„ knay 25 theſe 9 05 "apy ; | & 

Ve judge > that the whole of this buſineſs | 7 

* 4 be ede ' ; 7 5 Rugs, which we | 
1 eodeay do. lay 5. im provip bg 
this Branch of:Pharn An F 


; b. 27 I. 18 *; "__ 

-ter,of Experience, aqueous In 

coctiong, or ned tr a Liquors,” 5 
twice 2 on N of. dry Sugat-CAnd p. 
to make them into a. Syrup of a juſt, . 9 ä 2 + 
| for PINE, without.  andjng, fermentin 244 | 

| This dete — 


. 
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92 bels; 'becauſe-all Salts acquire a determinate 
proportion of Water in cryſtallizing; ſo that 
ar in the form of Candy conſiſts of one cer- 
e p toportion of Water; whilſt different kinds 
y hold more or leſs aqueous matter, accord- 
170 their manner of refining, the accidents 
uy the weather, Cc. Hence therefore all ſuch . 
 Tofuſions for Syrups as are of a delicate or de- 
_firutible Colour, which is impaired by boilin 
(for Example, Violets, Clove Juh- Flowers, Oc) 
and all ſuch Infuſions as contain any volatile 
parts, which would evaporate by a boiling Hear, 
(for Example, thoſe af Nutmeg, Cinnamon, 
Orange- Peel, Citron-Peel, Oc.) ſhould have 
twice their own weight of Sugar added to them, 
and be kept cloſe covered in ih gentle Heat of 
2 Bam Marie, till the Sugar is diſſolved 
and to haſten the Solution, the Sugar ſhould be 
firſt duced to fine Powder. © 
43. (2 , The Decoctions of ' ſuch vegetable 
4 594 "as loſe no valuable parts by boiling, 
| y. be boiled down td the form of à Syrup, 
1 with their own wapht'of Sugar; the two 
5 firſt 77 1 "Whites 'of 


C epend, 
1 e Sagar be wy; Fn 15 151. and boil- 
e en Ns, the 15 redients; afterwards 
nA _ Hraim wy, C larifyi Decoction; before it 
ole 7 he U ednfiftence of a Syrup. 

5 5 le 1 A founde'op on chat remarkable pro- 
which r has to diſſolve Oils, or the 
ner reſinous Subſtanoes; ſo as to make them 
date mix with Water. Whence it may 
" deferye | be conſidered, whether the Hrip of 
; © Mhreles, Coo and 'Diacoium, ſhould nor be 
thus ad It muſt le de obſerved, 2 7 
y 

' 


2 2 2 Ox 


n 


bo nad that i ae 


- 


| 21 


Wine pres an inflammable Spirit, Piech 


click ſyrupy Subſtance, which is alſo found in 
1 Wege, 4 And by à due application of theſe 


of all- G0 
by baltivo the Sugar ſo long with the Decoction, 


207 
OE 


the aqueous part exhales, and leaves the Syrup | 


much ftronger than it could have been made 
without this 1 4 


44- (3) All vegetable Tilda 'are to be tho- 


roughly purified before they are made itito Sy- 
rups. Thus the Juices of Citrons, Lemmons, 
and Oranges are to paſs the Filtre, and then 
be made into Syrups, without boiling, according 
to the firſt Rule; obſerving to uſe no metalline 
Veſſel about them. But TY Juices of Fruits, as 


particularly Mulberries, Rasberries, &c. will 


not clarify without a beginning Fermentation; 
but by ſtanding, bo a dar de they will be- 
gin x ferment and liquify, and may then be 
commodiouſly ftrained thro' Flannel; after which 
theſe alſo are to be made into Syrups with about 
br eighth part leſs than twice their own quantity 

pe . of with two Pounds and twelve Oun- 
ces of Sa 


gar to a Pint of Juice, on account of 
ſomewhat ſaccharine themſelves: 


d this 
arid they come to be made into Syrups; for 


does not incorporate with Sugar; and alſo a 


Rules, we apprehend the' Buſineſs of making 
— Syrups may be de reduced to tolerable perfection. 


4 Ein 


3 \ Exyparnant IV. . 
m e mA „ Eleluariet ; by an Ex- 


is . "angle is the $ afrdy-BlefFudry: Fez 


WS  £ OF - TR F759 PE 


ids alfo of Wines and Vinegars, | | 


45. We took two Ounces of the beſt Saſlafras, The "2 


. HiEwiy raſped, Fuck Half an Ounte ef Ummon 25 — og 


©. finely pe — theſe Ingredients we boiled in 


* or OS "mis 5 


* 


* 
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2 a tall Glas i in a Sand Heat, with ten Ounces 
2 of Water, and fourteen Ounces of Sugar, ſo as 
3 . that nothing might evaporate, for two hours; 

then ſtraining and preſſing out the Syrup, 
. - ..added to it an Ounce of ſreſh raſped Gelbekras, 
2 Dram of Cinnamon, and ten Eis of Not- 
all reduced to fine Powder ; and made 
the whole into an Ele 

46. In the common Method of making this 

„the Saſſafras and Cinnamon are boil- 

ed in the Water, whereby a great part of their 

Virtue is loſt, or not extracted: Whence the 

Medicine comes to be defrauded of its due. 

But here, by boiling the Ingredients in a tall. 

- Glaſs,” with a due proportion of Sugar and 

ater, to make a Syrup (allowing an extraor- 

- dinary proportion of Water, for what the Saſ- 

_ -.. Cafras.will dripk up) we obtain the fine aromatic 
Virtues of the Ingredients to advantage, with- 
cu, any conſiderable loſs. 

V. To make Hectuaries i in perfection, where 

yrup. is employed as their Halte (1) the Sy- 

_ 3 be prepared in the manner above 
dieeſivered ; ſo as that the Virtues of the In- 

|  gredients may be preſerved ; (2) the Powders, 
= _ - | or. Species employed, ſhould. be freſh and fine 

1 1 "A; (3) the Gums, where any are uſed, 

WE... | ©, muſt be well cleanſed, and diffolyed in their 

3 proper Menſtruums; and (4) the whole muſt 
. be mixed, or thorough] united, into a ſmooth, 

uniform Subſtance, 994 due conſiſtence for 


1 Without either ang zins azod Fanning 


DE. + jm Syfups arc g dled in the mak- 
N Lis nat only requirgdthar 
5 1 ent of. the Syrung, be 


MT — vor ate; <>» 


* _—_ 


1 — 


* N 


* 8 * OT 30 * Ks \ 4 75 4 l P + 
5 * nn N *S n 9 * 
* * — I * þ 1 
7 * 
* 25 
* = 
"of — G, | 
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| ** as much as the form will FB "IK 
$ but alfo that its conſiſtence be not too high; 
8 for this would diſpoſe it to candy in the Eledu- , 
3 ary, and render the Medicine unduly mixed. EY 
e or knotty; the Sugar thus concreting together 535 
, in lumps, or ſhooting away from the Species _ © 
i Again ; If the Syrup es too thin, or aque- 3 
e cus, ſo as not to ſuſpend and hold the Powders 8 
together, by a binding Conſiſtence, the Syrup s 
will of neceſſity ferment in hot weather, and be 
come firſt ſomewhat vinous, afterwards ſour; or: bs I 
acetous, and at * corruptive *; fo W 
change, invert, or * nature of the? © 
Medicine: For K ” Ingredients, by fer- 
menting, loſe their purgative Virtues ; ind UÞ - 
other Ingredients, by corrupting, are reduced 
to an indolent kind of Fæces, or Caput morſmmm, 
very different from the * t. A 
2 EHectuaries that have thus fermented,” or” 
changed their nature, may ſometimes prove 
G inſtead of ſal 
9. The Elecuaries made with the Py! vob 
Frates are leſs di & 5p to keep, for dy 
derable time, ect, on account of the Mater | 
tendency which. Euch pulpy Subſtances have to 
Fermentation and Putrefl tion. Thus, tho the 
Lenitive Elictuam were made ever ſo artificially; 
it 1 ail ſcarce keep many months without altering 
its nature; but efpecially if the Conſiſtence was 
originally too ler: : Wfenee ſuch EleQuaries 
ſhould be made in ſmall ä or freſh no 


” 


they come to be wanted. 
30. Bat this does not equal * 3 of the . 
pital Elefluaries, ſuch as Penice- „ or Mith» 
E which, req pre Ct hope Thar - 
Te lr ſt, of pen, ee 
„ » BITS W 26 6x 2 2 "= 
Tas: L "Bev * ä 2 . 
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A row mellow t ether; for the Gums and 
{e Compoſitions preſerve the 


| =; that enter 
eines from alterations for the worſe, and 


Mixture becomes more perfect by time; 
e che Hony uſed in their Compoſition 


8 . candy, or the whole become too dry. 
Jo keep the Hony from candying, ſome Artiſts 


. 
| ladge either ar the top or bottom. 


ſoften, or beat them 
| 8 And thus theſe 
ate ſuppoſed. to improve by keeping. But Dia- 


mix che. Spices and Gums wich” It ' unclarified 3 
care to ſeparate the foul p rts that 
nd if the 
Medieines prove too dry, tis uſual at any time 
in a Mortar, with 
itals of the Shops 


6 rs having few of the warm Gums in its 


Fes a greater compact 


ion, is more eren to alter, and loſe of 


ingent or ſtyptic quality by keeping: For 
ann it ſeems A alteration here Be che 


b better, a quantity of, of Saccharum, roſatum \ _ 


ſtead of TH or Diacodi 5a "XJ this not Sly 
the cine, 


* and 


0 contributes. to * 
Virtues. yt 


(2)., ders, or Species, that 
Gy lition of e c be 2 2 
ey loſe, S Fig" ſirtue by y keeping; 
ould alſo i ine ground , beca 
otherwi 


imately mix with - 
Toy Syrup, nor 1 2 part with 
nor Tie do hs 


' 
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Engine 3 for the purpoſe fon as to re- 
= this ill effect. " 4 


* * 4 
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52. Some Artiſts grind their Powders for Improve- 


Electuaries by means 

ee _ wear off, * veg a 
tty or ſtony Matter to t 

- prove diſagreeab 


lents, ſo as. 
le in the mouth, and ſome 
what increaſe the bulk of the Medicine, wirh- 


of a Horſe- Mill; but the 


out adding to its Virtues, Nor is this method, 


Ingredients alſo fly off; as is ſenſibly found 


a the Mill, free from the inconvenience of the 
er; for the finer or more ſpirituous parts 


by po whole neighbourhood where any — 2 


jents for Venice Tre 

common Horſe- Mill. 

er way eee by the 
to each 

1 the Iogredi- 


quantity of the 
Oc. is ground 
53. (3) The 
means 2 Iron Rollers, movi 
other i in a cloſe Box, to 
ents, viz. the purified Gans the 
Flowers, Cc. along with the Hony and Wine, 
after the manner of the new-in .Chocolate- 


parts of the Ingredients may, as well as the 


groſſer, be entang 
and all at once be mixed uniformly rogether 1 in 
to a ſmooth Maſs of a due Conſiſtence. # 


54. (4) But perh 


more troubl A Padre og in the 


Engine ; for thus the fine, volatile, and aromatic 


Herbs, 


led with the Hony and Gums, "BY 


a much better, though 5 | 


form of Extracts, eſſential Oils, Oc. ro get out 


the full Virtues of the Ingredients, without-any 
of their er parts; and mix theſe Oils, Ex- 
tracts. Gums, Roſins, Oc. t 
ſuitable proportion of Hony, c. b as at once 
to perfect and concentrate the Medicine; which 
might therefore be given in Doſes of an/agree- 
able ſmallneſs, with all the advantages that can 


well be expected. And the ſame Method ſcems . 
| e and e 2 


Expunt - 


* 


her, with a 


, 


* » 
- b 
- 4 "ro ”- 
1 
* . 
— 1 
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. bef# Methods of making the compound Oils 
| Unguentoy Cerates, aud Plaiſters, 7h 4 


Oils, of Li- 55. We took che Ounces of 806 Sallad- 
8 Bal oi, half a Pint of Canary-Wine, - and half an 
Ounce of Dragons-Blood reduced to fine Pow- 
| der; theſe we boiled together, over a gentle 
IF Fire, till the Wine was exhaled ; and thus ob- 
x: 5 cen tained a fine red Oil, or liquid Balſam. (2) To 
I» >> ny one half of this Oil we added four Ounces o 
; | by Os yellow Bees-Wax, fix Ounces of Venice Turpen- 
4 tine, and diſſolved them together over the Fire; 
A then removing the Veſſel into the cold, we added 
half an Ounce of Balſam Peru; and thus made 
red Ungent, or better ſort of Lucatellus's Bal- 
Otrates. Can. J To the other half of the red Oil we 
= added a due proportion of Wax; ſo as when 
= 8 cold to give it the conſiſtence of a Cerate, or ſoft 
ruin. Plaiſter: And (4) By adding more Wax, and a 
proportion of Roſin, we made the Cerate into 
a Plaiſter of a hard conſiſtence. 
The Expe- 36. (1) This Experiment at once ſhews us 
one the Method of preparing the compound Oils, 
,  Ungnents, Cerates, and Plaiſters, The making 
of compound Qils, in general, depends upon 
boiling certain Ingredients, as particularly re- 
cent Herbs, well bruiſed, or elſe their Juices, 
in Oil, till the aqueous moiſture is exhaled (as 
the Wine was in the preſent Experiment) and 
the Plant become almoſt criſp; at which oor 
the Veſſel muſt be removed from the Fire, and 
the Oil ſqueezed Tom the Herb by means of A 
| 5 = Skrew-Preſs. en 
15 5 1 57. This Oil is now to 4 ſet over che Fire 
1 again, that its n * moiſture tle, 
ex 
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exhale, and the groſſer parts of the whole ſub- 


fide; whereby the Oil will become not only 
more heautiful in Colour, but alſo more durable, 


or keep the better from turning mouldy. If the 


Pan be not removed from the Fire before the 
Herb is grown criſp, the Oil will be in danger 
of turning black, or being burnt; which both 
ſpoils the Colour, and gives à diſagreeable-. 
dour. If theſe Cautions are duly obſerved, 
the common com Oils, by Decoction, may 
be obtained in their intended perfection; as Oil 


of Camomile, Elder, Roſes, Earth-Worms, G. 
And after the ſame manner are ſeveral com- 


pound Ointments made, by boiling Herbs along 


with Lard, or Suet; as the Ointment of Elder, 


Populeon, Nerve-Ointment, Mililet-Suet, C. 


pound Balſams are procurable by diſſolving re- 
ſinous Gums in Oil, over the Fire. Aud in | 
this manner a fine Balſam may be made with _ 
Gum Elemi, and tinged beautifully red wich 
s-Blood, or an Infuſion of Al Root 
And upon the ſame foundation might 
ſeveral excellent liquid Balſams be prepared, 
ſor chirurgical uſes. 1 5547 N 
59. Powder of red Saunders has been com- 
monly uſed, inſtead of Blood, in the 
making of Lacatelluss Balſam ; but doubtleſs 
Dragons · Blood is much better ſuited to the in- 
tention of a Balſamic, a. Healer, and Derer- 


gent; and alſo improves the Colour of the Me- 
dicine: Tho red Saunders may be made to give 


a very good red Colour to r 5 
ſing the Powder cold for two or three days in 
White Wine; which opens the Body thereof, 


exalts the Colour, and renders it communicable 


- 


9 "I a - 9 * " 4 4 * 8 , 
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38. The red Oil, obtained in the firſt ſep o 
dur preſent Experiment, ſhews, hom liquid: com- 9 Nl 
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3 * * 


But this end may be more expeditiouſly anſwered 


| by infuſing a little Alkaner-Root in the Oil. 


60. The Confiſtence of an Unguent is given 
either by uſitig animal Fats, as Lard and Suet, 


or by the addition of Wax, Roſin, Pitch, dry 
Powders, metalline Calces, Oc. and by adding 


Ne proportion of theſe ſolid or 


ry:Ingredients; we obtain the Conſiſtence of a 
ho book. or Plaiſter, reſpe&ively, When hard 


animal Fats are uſed, the Proceſs differs not 
flom thut for making the compound Oils *; 


where Wax, Roſin, Oe. are employed, de wa- 


nngement is the ſame as in the preſent 

ment, where the Conſiſtence of the Oil is thick- 
ened into that of a Balſam by Wax. 

61. When dry Powders, or metalline Calces, 
are uſed in the making of Ointments, the Pow- 


ders ſhould be freſh and ſine ground; and the 


metalline Calees made more ſubtile by Triture; 
after wich · the whole may be mixed ſmooth to- 
gether,” or heat up in a Mortar: And thus the 


pholygos; & are readily prepared. 
62. The Plaiſters made with metalline Calces, 


| ſuclvas:Diachylon; and de Minio, require no Wax 


or Roſin to give them an emplaſtic Conſiſtence; | 


che. bars Solution of the metalline Calces, or the 
, and Red Lead, in the Oil by boiling, 
Ecient for the purpoſe. Thus, if half 
: . half a Pint of Vinegar, 
or Water; and ewelve Ounces of Oil, be boiled 
waeren over a gentle Fire, with continual ſtir- 
tin the aqueous moiſture be conſumed, 
the Red Lead entirely difſolved ; the Mat- 
ter, when cold, will be of a hard, emplaſtic 
5 . rp and 88 coloured, or red, 


| "roms, 


Fee allen, Deficativum rubrum, Diapom- 


an, 


| A 
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brown, or black, according as it was more or 


leſs boiled. _ 
63. In the making of Plaiſters with meralline 


Powders and Oils, it is always proper to add 


Water, or other aqueous Liquor, to keep the 


Mixture from burning, or turning black, before 


the due Conſiſtence is gained, or the requiſite 


Diſſolution made. But here great care muſt be 
had, not to throw in cold Water, if that added 


ar firſt be exhaled before the Operation is finiſn- 


ed; for this would be dangerous, by cauſing the 
Matter to crackle, fly about, and boil with 


great violence: But if the Water be added in 
the ſtate of boiling, it occaſions no tumult; and 


may be thus uſed with' ſafety. 
64. When aromatic 
or eſſential Oils, are ordered' in Unguents or 


Plaiſters, n 
when 


dients towards the end of the Operation; 


the Veſſel is removed from the ire; Baue 
the heat of boiling Oil, &c. _—_ cauſe the 


fine aromatic or odoriferous parts of the —.— | 
dients to exhale, and be loſt to the Unguent or 


Plaifter. The ſame Caution ſnould be fikewiſe 

extended to the Camharides, ufed in the Paſte 
epiſpaſtica, &c. and to other Bodies of a delicate 
Texture, whoſe more efficacious parts are ex- 


haled by Heat, And by the due obſervation of 


theſe few Rules and Cautions, the common com | 
pound Oils, Unguents, Cerates, and Plaiſters, 


may be made i in confiderable 2 
AXIOMS and CANONS. | 
1. We learn from the preceding 


Eneuirs,. 
That ſome part of the Salts of Plants, as well. | 


as their Oils, will riſe by Diſtillation with Wa- 
nature to the 


ies, nitive Balſums 


— —— 
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 _ ſimple Waters thus propoſed, according to the 


2. 4 


have once bee 


nature of the Plant 

2. That no (imple Waters ſhould be diſtilled 
ſo low, as to bring over any remarkable acid 
or alkaline Liquor from the Plant ; for fear of 


miſchievous effects, or making ſuch Waters 
prove emetic or purgative, contrary to the in- 


tention 1. 


3. Thar the Virtues of Gmple Waters chiefly 
depend upon their containing rhe eſſential Oil 


of the Plant +. _. | 
4. Thar there are two Methods of perfeRing 


fimple Waters ; viz. Cohobation, and Fermen- 


5. That all TigRures, and Infuſions, of In- 


| gredients whoſe principal Virtues depend upon 


their lighter, or more ſubtile and ſpirituous, 
parts, (hould not be made with Heat, but in 
the Cold ft. MA 

6. That if ſuch Tinctures, or Infuſions, be 
required rich and ſtrong, they are to be made 
ſo, not by ſuffering the Menſtruum to remain 
long upon the Ingredients, or by the uſe of 


Heat; but by adding freſh Ingredients ſeveral 


times to the ſame Liquor; infuſing them quick, 
and each time haps out the Ingredients that 

n uſed 4. 5 
7. That the Fire is apt to exhale, alter, or 


; conſume the more ſubtile and ſpirituous parts 


of Vegetables; and therefore unfit to be uſed 


; where theſe more delicate parts are required *. 


8. That the Buſineſs of Infuſions, and 'Tinc- 


| tures, may be greatly improved, by extracting 
the efficacious, or more ſpirituous parts of Ve- 
getables, unaltered in their nature; yet con- 


82 a vi = 1 
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el 4, 4b b. ++ Erb Hl. b. 6. 
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of Philoſophical Chemiſtry 


centrated, or brought rogerher, into a moderate 


and gummy Bodies hitherro known, by means 
of fixed Alkali properly applied“. 


9. That rich Tinctures may be extrated, | 
with Spirit of Wine, from the hardeſt reſinous 


* * fe 
* 
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10. That even aqueous Solutions may 55 


made of the ſame kind of Bodies, by means of 
the Tartarum tartarizatum, or ſoluble Tartar f. 


11. That the Ways in, common ufe for the 
making of Syrups, Electuaries, compound Oils, 


and Plaiſters. a are improveable by che obſervance 
of a few eaſy Rules 


12. That, therefore, chere are 


grounds to 


ſome improvement of the common Phar- 


macy, upon the ſooting it nom ſtands; or by 


barely perſecting the Methods of preparing the 
Shop · Medicines in uſe, without either retrench- 


ing their number, introducing new ones, or re- 
_ ducing the Art to a greater ee 3 


7 7 F . 
. : ; 4 f . 
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LECTURE XvI. 


{CONTAINING 


. for reducing PHAR MA cY to a 
8 degree of Simplicity and Efficacy 


E now proceed. to conſider how 
Pharmacy may be reduced to Sim- 
plicity ;, which in Arts oye” to 


| include perfection. 


8. en ns bo. 
few. powerful, . 
* of Dif 


The Fare th z. ko verſed in the of Pic ob- 
2 ſerve that Remedies have their , or Revo- 
lutions of Fate and Fortune; un of them 
being highly eſteemed, or magnitiod, for a ſea- 
2 afterwards to be thrown aſide and neg - 

4. Not to mention the Medicines celebrated 
by = Ancients, there are numbers of others 
which have had their Revolutions almoſt within 
our own memory. The Elixir Proprietatis of 
Paracelſus, the Liquid Laudanum of Helmom, 4 the 
Sal volatile oleoſum of Sluius, the Aperitive Tinc- 
ture of Mebius*, the Antiheftic of Poteriut, the 
Aqua beneditta, or Num emeticum, of Rulandus, 
the Bercardic Powder of Sennertus, Ceruſe of An- 
3 Nm more, have been 2 2 
1 


EF . p 
" - e a 1 1 . 1 r b — F : 


nete, 3 — wich fl of 


I 


il the expected 


0 : 
* 


| 8 25 9 

; 4 n time; but are nom r 

- in the eſteem of Phyſicians. And thus perhaps 

our preſent Opiates, our Salt of Vipers, our 

Pearls, our Bezoar, our Aurum fulminant, Sc. 

- may loſe their credit hereafter, or give way to 

others of no greater efficacy. 

3. If we enquire into Jr Cauſe of chis Inſta- Caſe of 
bility in Pharmacy; it does not appear omi 
to the Medicines themſelves, but rather to the 

Inattention, Levity, and Raſhneſs of Men \ In- 
attention, in not ufficiently regarding ay diſ- 

tinguiſhing between the kinds and differences 
of Diſtempers and Conſtitutions; Levity, in 
ae changing e Medicine for. another, 

is not ſoon. procured ; and 

HE in uſing ſuch Medicines as come re- 
commended by i nen aer or unfair 
repreſenters. 

6. If the Cauſe were owing to.4 changes i in 
the pen e ** have little 
hopes of redreſſing the evil; but as it is owin 
e are n eee Ayn 


25 NK The, art 96 forming a A ſound judgment of Regulaien, | 
the ſucceſs-and virtues of Medicines, is ſo little 
known. — the * vio ſually fluctuates herein, 

as being ane ſecure Wat nde ; 

conſequently is f rumour, opinion, and 

| examples; inſtead * the true light ariſjng n | 

3 ation, 15 oe N 7 

Whenc it frequently happens, that unſucky 

events are to uſeful Medicines; whilſt 

n really owing , * ſome other 

ca 1 S 

24 A This lt de fs facade b »Levity and | 

Raſhneſs :+ For when .@ Medicine thus fails-to 


' " a , n 4 * 4 
* ö * 2. / 
- «477 1 


Fate. 


5 anſ wer the expeRation conceived of it, tis uſual 
8 ich conter 


ap! 3 to 
| ſeize 
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ſeire, in its ftead, the firſt new one that comes 

trongiy and vehemently recommended; which 

again, after trial, is frequent! rejected in the 

ſame manner as the former. And thus the lives 

of Phyſicians are oſten ſpent in flying from one 
Medicine to another, without fia ing upon thoſe 
that are ſtable, or fuch whoſe virtues are 'duly 
determined and aſcertained, 

9. This perverſe temper, 'or in habit of the 
mind, muſt therefore be cured; or elſe Phyſi- 
. cians will continue to fluctuate, ae! vor bring 
Fr: to a tate of perfection. 

5 et way — this in habir, * 
che s to dcquire a Egmpetency of ſoun 
2 fundamental medicinal 1 by keep- 
1 ſteady to the uſe of a ſew ſimple Medicines; 
ich are eaſil „ no way hazardous, 
and yet powerful in their effects: And to ſhew 


"the wa eo procuring a few ſuch Medicine is 
 debgy of our Ahe LeQur 2, 


"the d 21s. 

e judge that all Medicines are commo- 
* gioully reducible” to four” general Claſſes; wiz. 
Evacuants, Alterants, Strengtheners, and Quieters: 
For as all the Cauſes of Biſeaſes mult regard 


either Quantity, Quality, or Motion, the Medi- 
F Canſes vill be either Eva- 


b ion in | et; Jef une 
"x23. It mull, e be ebtkwwed, det on- 

© der each of theſe tribes of Medicines 
there are ſome better adapted than others to che 
Diſeaſes of particular Thus it is matter 
of obſervation,” that aſſects 


; ercury parcicularly 
the falipal Glands, Canthorides the Bladder, 
De. all all which Remedies are to be colleRed, as 
cvlar TInftaricts under: our reſpkc- 
af Heats of "Medicines, e ery ak 


K 


„ 
1 a " —— ; 2 
* .* * = Ys - 


+ - of Philoſophical Chemiſtry. 3 
we might /eaGly fix upon a ſmall Collection of 
Remedies, able, with a proper Regimen, to 
cure the ordinary Diſeaſes. ee 

13. At leaſt, by throwing out of our preſeñt 
Collection ſuch as are certainly found to be f 
ſmall efficacy, or certainly dangerous, we might 
greatly retrench the preſent Set of Officinals, and | 
bing the more ſerviceable of them within the 1 
compaſs of a portable Cheſt. And with this view 
we ſhall endeavour to point out ſome of the 
more efficacious, parable, ſafe, and agreeable 
Evacuants, Alterants, Strengtheners, and Qui- 
eters; all along fixing a mark upon thoſe whicli | 
we take to be either unſafe or inſignificant. | . 
14 Our firſt Experiment will ſhew a Method 8 
1 of procuring a ſafe Emetic ; the ſecond will ſhew 
, how to prepare a ſafe Purgative; the third how 
W to prepare a ſafe Perſpirative ; the fourth how 
5 to prepare a ſafe Alterant; the fifth how to 

Proper an innocent Strengthener ; and the ſixth 
how to obtain 4 powerful Quieter, of Anodyne, 


EXYBIIMENT IJ. 


An eaſy and fmple Method of obtaining 4 ſafe and 
as AC gentle Emetic, 3 


15. Two Drams of the common white Ipeca- 4» Es 
cuanha being reduced to fine Powder, and infu- ) 
ſed fox two or three days in half a Pint of white 3 
Liibon Wine, in the cold; if the clear Liquor 
be decanted, freſh Wine may be added to the 
remaining: Powder, ſo as to extract all the vir- 
tue; it will thus yield to Wine in the collc. 
16. This Infuſion of Jpecacuanha in Wine ap- Ji 
pies to be the moſt ſafe, gentle, and agreeable 
metic hitherto knawn.;: Whence ir-may in moſt 
eaſes bu properiytſabſiicmed forche . 


* 5 | p | Well 
Ee. Uſes. FEmetic as this, which s to include the ex- 


v 
* * 
- 4 
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dictum, the Tartarum emeticum, and all the other 
antimonial Emetics ; which are attended with 
ſome degree of virulency, and uncertainty in 
their 7 LO RE bs ry 
Tpecacxan- 17. Lhe Ipecacuanha Root, upon a proper 
| baanaſed. Analyſis, by means of Water 100 Spirit of 
Wine, is found to contain a direct ſaline and 
reſinous part; whereof the ſaline is the larger; 
whence even an aqueous Infuſion of the Root 
will largely extract its virtues : So that a ſtron 
White Wine ſeems a Menſtruum well Nee 
to the extraction both of its ſaline and reſinous 
parts, on account of the large proportion of 
ater, and a leſs of inflammable Spirit, that 
- it contains. Add to this, that Emetics, as well 
as Pargatives, are found to act the freer, caſier, 
and quicker, when joined with Wine, or other 
| ening ſpirituous Vehicle. However, af- 
ter both Water and Spirit of Wine haye ſucceſ- 
| fively acted upon this Powder, it ſtill retains 
ſome virtue; ſo that its power is greateſt when 
given in ſubſtance: Whence our preſent Me- 
thod of extracting a Tincture from it with Wine, 
only abates of its violence, and, in ſome mea- 
ſure, moderates its operation; ſo as to fit it for 
TY = > mL or render it almoſt univer- 
| y ſafe. IT 
Na ine 18. This Root may, therefore, - paſs for one 
| Chaney of thoſe Simples which is little or nate im- 
. by a chemical treatment; Nature ſupply- 
| ing it almoſt ready prepared to our hands, 10 as 
to require no more than drying, and reduction 
to Powder ; at moſt no 3 a bare infu- 
fion in Wine, to render it a ſafe Emetic. 
Farther 19. Now, bein poſſeſſed of ſuch an 


* 


cellencies of all thoſe of the ſame tribe; it is 


Kenne 


Wee 
* 


virtue, and, if given in too large a 


5 * ee, N 


Mor: upon the teſt ; or at leaſt to examine whe- 
1 74 of them deſetye to be Ern and 


in the Shops. 
20. We above obſerved ®, 


243 


that tha common Poiſonous © 


antimonial Emeties, of which there is a great Ee 


variety, are virulent, or in ſome de iſon- 
ous; and therefore not to be truſted ard yl 
can be procured to anſwer the end. Tis tfue, 
ſome Practitioners haye ventured to give Arſenic 
irſelf, in the quantity of a few Grains, as an 
Emetic; and thus it ſometimes operates violent- 
by, after the manner of the emeric Preparations 
of Antimony, which are nearly allied thereto. 
Bur as we certainly know, by many fatal inſtan- 
775 that Arſexic is a virulent Poiſon, even 
and Doſe; £7 may ſeem a kind of madn 


to uſe it as an 
| a And the ſame is to be. underſtood, tho 


leſs degree, of the Mercarius Vita, Glaſs of 


1 Antimony-Cups, the perpetual Pills, 


the Sulphars of Antimony, and indeed all 1 — 


draftic Emetics; ; which have a direct virulent 
Doſe, pro- 
duce poi iſonous effects. And here we do _ 
emetic Tartar itſelf; which, unleſs 


except 
dently diluted with Wine, 17 ſome Cordial 2 


ter, is apt to prove — only uncertain and chur- 
lin in its operation, p * dow 


form, as in that of Pills, Powder, or Bolus: 


For all ancimanial, or metalline Emetics, 
coming in a dry N Stomach, ſeem 


to lodge in its membranous 8 and ſtimn 
e fagm ſo as to we of Poſes 
of Poſer 
21 


—__ 


tic, when Ipecacuanha is at | 


es virulent or 
poiſonous: eſpecially — exhibited in a dry 


, . 
6 . .£ | 1 | 
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Regulation. 21. And the Solutions of N Verdi- 


* * : 


greaſe, and various Preparations of Copper, 


FE af 


have been, and ſtill continue to be, uſed, as 


Emetics, and uſually operate quick; yet we can- 
not judge ſuch, Preparations ſafe, | or any way 


comparable to Ipecacuanha for ſafety. And 
even theſe cupreous Emetics, when given in a 


large Doſe, have a corroſive effect upon the 


membranous parts of the Stomach ; ſo as to 
prove, in a leſs degree, poiſonous. And thus, 
if the whole tribe of Emetics were carefully ex- 
amined, and their effects noted, from compe- 
tent experience, we judge they would moſt of 
them be found unſafe, or dangerous; and con- 
ſequently deſerve to be baniſhed the Shops, as 
Emetics, whilſt their place may be ſo well ſup- 
plied by Hpecacuanba. And this method of Exa- 
- mination and Rejection being duly practiſed, 
might, as we apprehend, thin our Shops, and 
reduce the bulk of our Pharmacopœia s, to the 
great advantage of Pharmacy and Medicine. 


One rin 5... 
An, eaſy Method of procuring 4 ſafe and effeftual 


- 


5 Na 


A Cathar- 22. If in a Quart of Dulwich· Water we diſ- 


. * 
Oaunce of black Tamarinds ; then ſtrain off the 


ſolve. an Ounce of fine Manna, and half an 


Liquor clear; we ſhall obtain an agreeable pur- 


ging Ptiſan, or cathartic Liquor, in a Doſe ſuf- 


ficient for a full-prown perſon of an ordinary 

conſtitution; the whole being drank at ſeveral 

-draughts, in the ſpace of t an hour and 

half, or two hours. 8 

23. It appears to be matter of obſervation, 

that the common purging mineral Haters * 
ö ys” | a 8 i 


8e below Exp. Ill. 


with more eaſe, gentleneſs, and ſafety, thanThe mild 
almoſt any Cathartics of the Shops; and only 
require, to be concentrated by boiling, or nick 
ened, in ſome caſes, to prevent the trouble'of 
taking two or three Quarts for a Doſe. Our pre- 

ſent Experiment, therefore, ſhews the method of 
quickening theſe Waters, by the addition of 
innocent Purgatives; ſuch as are Manna, Tama- 

rinds, Epſom-Salt, Tartarum tartarixatum, Tar- 

tarum vitriolatum, &c. S 
24. The Shops, and common Diſpenſatories, The viel 
abound with purgatire Medicines; many 8 
them draſtic, or violent, and ſome of them vi- 

rulent, or almoſt poiſonous; of which kinds we 
reckon Rofin Jalap, Elaterium, Scammony, Gam- 

boge, Coloquitida, Aſarum, &cc. all which are of 

a cauſtic nature, when given crude and alone; 

ſo as to prove mortal in a large Doſe : Whence 

ve apprehend that the crude and ſeparate uſe 

of all ſuch Purgatives ſhould be baniſhed ; eſpe-. 

cially. as there are numerous inſtances, of their 
deleterious and poifonous effects, and as we are 
abundantly provided of ſafer and more gentle _ 
kinds; for example, Rhubarb, Manna, Tama- 

rind Caſſia, Cremor Tartar, Epſom-Sals ; and 
particularly the purging mineral Haters, Or ifOrrendered 
the uſe of the more violent purging Simples ber. 
ſill retained, let them at leaſt be boiled in Wa- 

ter; which is a certain way of rendering them 

milder, and diſcharging a great part of their 
malignity. And for the purgative Roſins, par- 
ticularly thoſe of Jalap and Scammony, we 
would recommend them to be ground fine; and 

bear into a Paſte, with twice or thrice their 

quantity of blanched Almonds; which, by their 

oily. matter, diſſolve the Texture of ' theſe Ro- 


fins, and render them more ſafe and innocent“. 


X 3 


— 


23. But 
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25. But we do not apprehend that the Art of 
MNliedicine has any occaſion for thoſe violent Pur- 
gatives. Certainly violent Purgatives are ſeldom 
roper, and generally prejudicial, If the ſtronger 
be ever required, we would, inſtead of the for- 
mer virulent kind, recommend the fimple Pow- 
der of Jalap-Root ; which is found to operate 
much more mildly, and with greater certainty 
and effect, than its Roſin, Tincture, or other 
chemical Preparations of the Root; which is 
alſo the caſe of Mechoacan and Rbubarb. 

26. We deſire it may be remembered, that 
the deleterious or poiſonous nature of the vio- 
lent Purgatives above mentioaed is much greater 
in the Body than that of the poĩſonous Emetics; 
doubtleſs becauſe ſome part of theſe Emetics is 
ſoon thrown up again by the Stomach; whereas 
the Purgatives deſcend to the Inteſtines, and 
mix with the Juices of the Body: Whence we 
have a ftronger reaſon for rejecting the uſe of 
theſe virulent Purgatives, than the uſe of the 
yirulent Emetics. _ | MOT 


Regulation. 27, And thus we conceive the matter of Pur- 


atives may be reduced to a tolerable degree of 
Simplicity; yet ſo as to leave variety enough for 
ſuiting the different Diſeaſes and Conſtitutions 
where Purging is required. The nature of our 
Deſign, will only permit us to indicate, as we go 
along, the Heads of this general Enquiry into 
the means of reducing Pharmacy to an elegant 
and uſeful Simplicity; the Introduction whereof 
is not to be eapeRted ſhow prince hands. 


- 
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wo l II. | | TT 
4 fatile and fimple Method of preparing a ſafe and 
J ah a S. n 


28. If an Ounce of refined Camphire be beat, 4 Su 
and ground, in a Marble Mortar, with two/* prope 
Ounces of blanched Almonds; the Camphire” 
will be thus ſubtilly divided, and brought into 
an uniform Maſs, fit for the forming of Pills, 
Boluſes, Cc. ſo as to be commodiouſly taken 
in the way of a Sudorific, Diſcutient, or Per- 
ſpirative Remedy ; the Doſe whereof may be 
aſſigned betwixe the limits of three Grains and 
forty, or two Scruples. | DN 

29. Sudorific, Perſpirative, and Alexiphar- Ufa. 
mic Medicines, make a large part of the com- 
mon Diſpenſatories: We judge that their places 
may be advantageouſly ſupplied by a few power- 
ful ones of approved virtues; among which we 
eſteem this of Camphire as a principal one, or 
at leaſt ſuperior to Gaſcoign's Powder, Lapis Con- 
trajerua, Bezoar, &c, whoſe virtues at beſt ap- 


pear to be ſmall. 


zo. We are ſenſible. that the virtues of Cam- 
phire are not univerſally agreed to by Phyſicians; _ 
ſome eſteeming it hot, and others cold; ſome | 

great, and others of little efficacy: But the caſe ok 

is not to be decided by authorities, but expe- | 

rience; which ſeems to declare, that Cage | 

is one of the moſt powerful, moſt immediat 

and moſt innocent Perſpiratives, Sudorifics, and 

Alexipharmics hitherto known: For a large Doſe 

of it, ſuppoſe a Scruple, or more, tho given, 

diſſolyed in Spirit of Wine, to a healthy Perſon, 

does not increaſe the Pulſe, or excite a præter- 

natural heat; but rather cauſes a remarkable 
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* 
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coolneſs and compoſure, with a gentle Sweating, 
or increaſe of Perſpiration. So little have the 
virtues of this Medicine been underſtood; or 
ſo little can the virtues of Medicines be dedu- 
ced from their apparent properties, or reaſoning 
. a priori ! RAS 3 
Hilory f 31. The natural and medicinal Hiſtory of this 
Dr#3* Drug well deſerves to be traced : It appears to 
de an eſſential Oil, of peculiar properties; tho 
ſome would have it a Roſin, and others a Gum. 
Certainly it ſtands alone, as a thing ſui generis; 
or a body wherein the nature of Rofins, Gums, 
and eſſential Oils, all meet in ſome degree. It 
is perhaps one of the moſt diſcutient and ſubtile 
Remedies hitherto diſcovered : Whence it proves 
highly anodyne, perſpirative, and preſervatory. 
And we judge, from certain obſervations and 
experiments, that if the full virtues of this Con- 
crete, both internal and external, were ſuffi - 
ciently known, ir might ſupply the place of nu- 
merous other Drugs and Preparations, . to the 
eaſe and advantage of Pharmacy. 

Farthey 32. In particular, we would recommend this 
Hes. Medicine, to be uſed inſtead of the common ſu- 
dorific Decoctions of the Woods, in caſes both 
of the recent and inveterate Lues Venerea : It 
may alſo be advantageouſly mixed along with 
the Balſams, or fine Turpentines, commonly 
uſed at the cloſe of that Diſtemper. In ſhort, 
we recommend it in all inflammatory, putrid, 
peſtilential, and even maniacal, Diſeaſes. And 
whoever has the ſecret of prudently joining this 
ſimple Medicine along with Nitre, may, as we 
apprehend, perform Cures ſcarce to be expected 
from other edicines frequently uſed for the 

ſame purpoſes. _ | Wo 
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EEC uſe” 
he >. Exyxninent IV, 

or TR | 

u. 4, eaſy and fimple Method of procuring a ſafe an 

g 15 powerful Alterant. NILS 5 

is 33. If an Ounce of well purified "Nb An Alter- 
to and two Scruples of Cochineal in Powder, be from 
0 boiled in five or ſix Ounces of Water; and the e. 

n. Solution be filtred, and afterwards evaporated 

; to drineſs, keeping the matter ſtirring as it 

5 thickens; a fine red or purple Powder will be 


e WM left behind ; that is, the Nitre will be thus dif- 
c guiſed, and reduced to a form fit for taking in 
$ the way of Bolus, Powder, Solution, with any 
6 convenient vehicle. 8 
1 34. Nitre thus prepared, in order tg conceal tu. m—_ 
- ſo common a thing, we judge to be an extremely 
- ſafe and uſeful Alterant, capable of produ- 
. cing conſiderable effects in the Body, without 
; cauſing any diſturbance, or. ſenſible eyacua-. 
tion, unleſs in the way of a Diuretic; in which 
; reſpe& it operates as an Evacuant. 1 
35. It is remarkable of Nitre, that it may, Vine. 
with ſafety, be injected into the Blood. Mal- | 
fight injected (ix Ounces of its Solution into the 
ar Vein of a Dog, without obſerving any 
other effect than its proving diuretic, It is far- 
ther obſervable of it, that it heightens the florid _ 
colour of extravaſated Blood, and excellently. 
preſerves it from putrefactien; yet does not li- 
quify freſh and warm Blood, as has been ima- 4 
gined ; but ſomewhat thickens jt, almoſt in the _ 3 
manner of a Mucilage: Which may give us the 1 
phyſical reaſon of many of its effects in the Bod) 
as particularly its allaying Inflammations and 
Fevers, its ſtopping Hzmorrhages, curing the. 
Spitting of Blood, Oc. 75 n 
err "— - 1 36. IF 
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36. If che medicinal virtues of this ſimple 
Medicine were to be enumerated, as they ſtand 
confirmed by competent experience, perhaps 
they would prove more numerous than thoſe of 
almoſt any Medicine hitherto known. It has 


been found ſerviceable in-the Stone, and Stop- 


pages of Urine; in Deliriums, in malignant 


Fevers, in Diarrhoeas attending the confluent 


Small Pox, Cc. ſo as to prove a kind of general 
Remedy. And as all theſe excellencies of the 


| Medicine are joined with that deſirable property 


of being innocent, or ſcarce any way prejudicial 
to the Body; it may ſeem ftrange that it ſhould 
be ſo little uſed, or that Medicines no way com- 
parable to it ſhould be preferred before it. 


Whenee , 37. Poſſibly the mixing of Nitre with other 


Medicines may have occaſioned its virtues to be 
leſs known, or obſerved : Perhaps that humour 


af changing Medicines, almoſt every day, may 


not have given it the opportunity of ſhewing it 
ſelf ; bor chiefly that ſtrange method of * 
bling many Simples together in one Medicine, 
ſeems to have prevented the due noting of the 
effects of this and other ſimple Remedies. We, 
therefore, wiſh that the Medicinal Hiſtory of Nitre 
were drawn up, with care and judgment, as 

being perſuaded, that both Pharmacy and Me- 
dicine might hence be reduced much nearer to 
Emplicity and perfection than they are at pre- 

t. X 


ExrEtriuant V. 


An artificial Method of preparing a powerful and 


33. We put half a Pound of the beſt Peruvian 
Bark, reduced to fine Powder, into a proper 
e 


| Glaſs, and poured upon it two Quarts o 


nnen 0» | BY” e, 


c 
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of Wine; then ſhaking them well together, ſet 4neſencial - 
them to digeſt in a Sand-heat for two or three _—_ of 
days, till the Spirit of Wine appeared of a _ 
deep red Colour, inclining to purple. We 
now framed the Tin&ure through a cloſe 


Linen, and committed the Fæces, at laſt, to the 


Preſs. Then returning the Preflings, or re- 
maining Powder, into the ſame Glaſs, we pour- 
ed thereto two Jo of ſtrong White Wine, 
and again ſet the Matter to digeſt for two or 
three days; then ſtrained as before. After this 
we put the two Liquors into a Glaſs Body, and 
diſtilled off a large part of the Spirit of Wine; 
then evaporating the remainder in a glazed Veſ- 
ſel, with care to keep the matter fhrring, and 
waſhing down, with ſome of the Spirit of Wine, 
the reſinous parts that adhered to the ſides of 
the Veſſel. When the matter began to grow 


7 


thick, we added to it three Ounces of the Syrup 


of Orange-Peel ; and thus brought the whole to 
the conſiſtence of an Extract. . 
39. This method of extracting the virtues of HI. 
the Bark is the invention of M. Charas; who ex- © 
perienced its ſacceſs in a large practice for fiſteen 
years; wherein he never found it fail him, for 
the cure of all ſorts of Intermittents. We have 
ourſelves alſo had a competent experience of 'its' 
ſacceſs ; and found it anſwer better than any 
other preparation of the Bark we had ſeen : 
Whence we judge it the beft manner hitherto _ 
known of preparing an Extract from the Bark, he 
ſo as to render it more innocent and effeual. * _ 


_ 


- 
” "th 


40. The Proceſs was formed upon this ſuppo- 


fition, That the Bark contained a Roſin and a 


Salt for its principal component parts; to the - 
extraction whereof the two Menſtruums are well 
adapted. And, in effect, we find that Spirit of 
Wine does era 2 kin of Rafi From the 
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to cure ſome kinds of Intermittents in certain | 
Conſtitutions: Whence theſe two Menſtruums, 


doubtleſs, rake up the more medicinal parts of 
this ſubſtance, leaving its more woody or chaffy 
parts behind; which probably occaſions that 
ſtoppage and troubleſome. weight at the Stomach 


ve often hear complained of after taking large 


quantities of the Bark in ſubſtance. 

41. The two finer and more medicinal parts 
of the Bark being thus extracted, they are com- 
modiouſly joined together again by the interpo- 
ſition of the Sugar contained in the Syrup; ſo 
as to form an elegant whole, that may be aro- 
matized at pleaſure with the eſſential Oil of 
Mint, Cinnamon, or Cloves. We 

42, The Doſe, and Method of exhibiting this 
Preparation of the Bark, are the ſame as the 
common ; and though a much larger Doſe ſhould 


be given, it has not been found to produce any 


ill effect. The uſe of this Medicine is alſo at- 


.- tended with a quicker recovery of the natural 


complexion, \ vigour, and - freſhneſs, than the 
uſe of the crude Bark. And as this Medicine 


appears to be thus rendered ſo powerful and 


innocent, perhaps it may be proper to try it 
alſo in ſome other weakening Diſtempers beſides 
Intermitting Fevers. 


 Tlaerfucchs- 43. There are many other powerful and in- 


S Fa- 
commend- 


ed. . 


nocent Strengtheners, beſides this Preparation 
of the Bark; among the principal whereof come 
the capital Aromatics, Cinnamon, Cloves, Nut- 


meg; or rather their eſſential Oils; which being 


made into Elagſaccharums, afford as potent Cor- 
dial Medicines, +in a commodious form, as can 


well be expected. But if more compounded 


Medicines are required, we would recommend 


the uſe of a compound Elenſacchurum, conlifing 


ns R ww @ 


niet AE & Mo. 


* we 


of a few ſelect aromatic Oils, and the richeſt 
Gums and Balſams, as one general Cordial, or 


compound Strengthener. And ſuch a Medicine 
might be eaſily contrived, that ſnould collect 


into itſelf, ox coneentrate, the Cordial Virtues 


diſperſed in ſeveral capital Ingredients. Thus 


for example; Camphire, Balſam Pera, Balm of 
Gilead, the eſſential Oils of Cinnamon, Lignum 
Aloes, Myrrh, Oc. are all homogeneous; and 


capable of being united either alone, or with 
Spirit of Wine, or Sugar; ſo as to be given 


with all deſirable advantages and convenience. 
e 0 9 1 


Ex EIIXENT VI. 
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44. We took half an Ounce of Opium, and 2 : 


diflolved it with a gentle heat ſive or ſix times? 
in its own quantity of fair Water; then ſtraining 
the ſolution, and exhaling away the ſuperfluous 
moiſture, in a temperate Sand- heat, we reduced 
the Matter to a dry Subſtance; which being 
ground in a Glaſs Mortar, with twice its on 


weight of hard Loaf - Sugar, ſeems to afford us 
one of the beſt or mildeſt Preparations of Opium; 


and may be given from one Grain to three or 


four for a Doſe. ++ GR een DIO OFT ATT OO | 
45. By diſſolving the Opium in Water, we Uſes. = 


get rid of its more groſs and reſinous parts; 


which are found much more pernicious than the 
reſt: And by dividing its parts afterwards, 


with Sugar, we render the Medicine more uni- 
form, reſoluble, and miſcible with the animal 
Fluids; and can thus the better adjuſt its Doſe. 
But ſtill this Medicine is not without ſome per- 


nicious property; nor does there ſeem any way 


_ known 
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its ſtead. A mixture of Nitre and Camphire, 


ſaſe and innocent in all Conſtitutions: For if a 
large Doſe of it be given, it is apt to. diſturb 
or cloud the Head, cauſe a Vertigo, Delirium, 
or Convulſions; in particular, it proves preju- 
dicial to the Stomach. and Inteſtines, which it 
is apt to inflame and ſphacelate; thus acting, 
in ſome degrees, as à Poiſon: Whence a better 
method of correcting it ſhould be endeavoured 
after, or a more innocent Remedy be uſed in 


we apprehend, may ſupply its place on many 
occaſions, without any fear of danger or incon- 


Venience. | 


Regulation 46, Thus we have endeavoured to give an 


of Phar- 


* 


of the four general Tribes under which we con- 


ceive all Medicines may be commodiouſly ran- 
ed; vix. Evacuants, Alterants, Strengtheners, 


— Quieters. If the Method we have here ob- 


ſetved were purſued to its due length, it might, 
doubtleſs, terminate in the certain diſcovery of 
a few ſimple, elegant, innocent, and powerful 
Remedies; at leaſt it would enable us to throw 
out, as dangerous, noxious, or poiſonous, a 
large part of our preſent Materia medica, and 
pharmaceurical Preparation; and a conſiderable 
part thereof, as almoſt uſeleſs, or inſigniſicant: 
Whence ſome tolerable degree of perfection in 


Pharmacy might be obtained. 


47. Thus all the Medicines that have Lead 
in their compoſition are ſcarce to be truſted for 
internal uſe. We have various inſtances of the 
poiſonous nature af this Metal; as particularly 


2 the Workmen at the White · Lead Houſes, 


the Colourmen, or Grinders af Ceruſe, and 
thoſe who any way work in Lead. And it were 
ſufficient to baniſh the frequent pada 


of Philoſophical Chemiſtry. 


Saccharum Saturn, the Tinfura antiphthifica, &. 


to read, in the Miſcellanea curioſa *, how many 
Men were poiſoned by drinking of acid Wine 
rendered ſweęt with Litharge. 3 

48. But Metals do not act in the Body, till 
they are once diſſolved: Whenee large quanti- 


ties of crude Mercury, being ſwallowed, prove 


harmleſs, through the want of a Menſtruum in 
the Stomach, Oc. to diflolve it. But when crude 
Mercury is diſſolved by its proper Menſtruum, 
as in the Preparation of Pa hot my 
we ſee it becomes one of the ſtrongeſt of Poi- 
ſons. Lead, Iron, and Copper 
more eaſily diſſolved than Quickſilver, are ſel- 


dom taken without ſome remarkable effect; 


which muſt neceſſarily prove the greater, the 
more of an acid, or, in the caſe of Copper, 
even alkaline humour, is lodged in the Stomach, 
or Inteſtines: Whence we derive a phyſical rea- 
ſon why theſe Metals often produce different 
effects in different conſtitutions. The internal 
uſe of the Cryſtals of Silver, though ſometimes 
ſucceſsfully given in dropſical caſes, ſhould 
hardly be truſted, on account of their corroſive 
Acrimony.; which has ſometimes occaſioned 
bloody Stools, and extreme weakneſs. The 


„ 


, being much 


common Tinctures of Copper, and Solutions of 


blue Vitriol, can ſcarte be taken internally with 
ſafety; as being not only emetic, but in ſome 
degree corroſive and poiſenous, Even the Au- 
rum fulminans, though highly eſteemed by ſome 


as an internal Medicine, cannot be ſafely given, 


unleſs it has been firſt well waſhed: from its 
Salts, and does not meet with a ſuitable acid 
ſolrent in the Stomach: For in both theſe caſes 
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been remarkable inſtances. Iron and Tin have 
not been found ſo pernicious to the Body, but 
rather beneficial ; eſpecially Iron, when pru- 
dently prepared and uſed. Indeed, of all the 
Metals, Iron ſeems to be the moſt innocent, and 
ſofficiently powerful, tho diffolved in ſo weak a 
Menſtruum as Wine. And as this is the reſult 
of our method of Rejection, applied to Metals 
in metalline Preparations; ſo we apprehend that 
if the ſame method were applied ro the whole 
Materia medica, there would thence reſult the 
diſcovery of ſuch ſafe and powerful Medicines 
for the Cure of all ordinary Diſeaſes: Whence 
we would recommend this kind of procedure to 
thoſe who regard the improvement of Pharmacy 
and Phyſic. 


| AXIOMS and CANONS. 
1. We learn from the preceding Enquiry, 


That certain Simples are naturally better pre- 


pared for medicinal uſe, than by the common 
chemical treatment; ſuch in particular are Ipe- 
cacuanha, Jalap, Rhubarb, Mechoacan, Oc. 
Tables, or Catalogues, of which kind of Simples 


ought to be formed, in order to abridge and 


perfect Pharmacy ®. ' Fg 
2. That moſt of the Emetics, in common 
uſe, .eſpecially the antimonial kind, are virulent, 


and ſomewhat poiſonous, compared to that 


milder one of Ipecacuanha f. 
3. That many of the common 


violent Purga- 


tives are of an actually poiſonous nature; and 


therefore to be artificially” eorrected, or elſe 


more innocent kinds to be uſed in their ſtead; 


1 


' . particularly the purging mineral Waters, Manna 
Rhubarb, G. 3 
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ants, Viv. ri as vt tae reducible 
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7. That Cam . has:conſidemble virtues, 
as a Perſpirarive, Sudotificy!and Reſolver; be- 
ing capable; of uniring:withtoilySubſtatices; and 
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e a relation tor eſſtntial Oils, Roſins, 


Gums and Balſams , neh Bae am M0 
8. Thar | purified Nitre has many medicinal 


2 advantageonſly to ſupply. the pla 


of numerous other Medicines .. 


9. That thisgurified Nirrethas a-great power 
ted, freſh and | 


of preſerving th 
florid Fe. a: A bas ar Hoy d ky 18001 
10. Phat many of the medici 
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the medicinal Hiſtory of Nitre f. 


more innocent and effectual than when given in 
Sobftanteþrfor the Cure of Intermittents, Cc. 
by means of a 


Niere do bot depend upon its 92 bar 


. 
the Perfection of Phyſic and Phar- 
aby wüy have a cobſiderable dependence 2 ; 


667 12. That the Pum- Bark may be rendered | 


treatment, or by-extrat- 


proper ” 
ing and uniting its ſaline and refitious 2parts 468 


with a ſuitablſe intermediate Subſtan te.. 


13. That this Bark appears to contain — 


very different” parts in doofe r 
roſin, a falt. nne, 
3 | . Thar 
4 5. 2 Li. i. 
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and extremely uſeful, Branch je. 
Chemiſtry ; the uſineſs of Mue- 


roley ant Metolargy; 


l 


findin , and digging! of Mines; Kg 

. 
Ures, 1 ro tne 

Ores,:for their Metals. 1 

be” of thoſt ſeveral- 

Metals from their Ores; for the uſgs of 


rate 
Life. And-according to this diſtindtion we ſhall 


LeGute:upon Mi d! 
beſtow one nerology, — 


plainod them 


4 
— 5 advantage: For as this Art inelud 
to as this Art ineludes 
the diſoovery, finking, and working of Mines 


it requires a-comperent s Kill in the nature, efflu- - 
via, and / eſſects of mineral matters, whether 


mens, 


f E are now ebtering Ly 4 lad \ The Sub- 


Menerohgy we vnderftand that Previous er.. 
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we underſtand: the defining Mecatir- 
ations required ta ſe. . * 
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mens, Gems, or Metals. It likewiſe requires a 
knowledge of the internal ſtructure of the Earth, 
atid its various Strat; With à competent Skill in 

ſubterraneous Architecture, Menfuration, Hy- 
draulics, Levelling, and Mechanics; without 
which we can nerer judge what Mountain, 
Plain, or Valley, is proper to be dug; in what 
manner to dig it; how to diſcharge the Water 
that may flow in upon the Works; how the 


Beds of Ore and Stone will dip, op run; ho 
the various kinds of Earths, Marie, and other 


mineral or metallic Matters, ang to be cut 
through, or broken; or how the general Proceſs 
of Mining ſhould be conducted, in order to 
ptocure, wirk the! deaſt expence} Ir Fin to 
— re- 


r 
le a0 2:4 nee! 
| Qnalifca- 5, And even when all theſe diſficulties are 
2 . conquered, no more than half the work is effect- 
dend; und the end- can ſtill bet never obtained, 
without a tolerably exact of. ſeveral 
chemioul Operations; viz. Trituration, Torre- 
faction, Lotion, Caleination, Cementation, Fu- 
ſiion, Amalgamation, Virrification Su ion, 
Diſtillation, and the ke: Whende n might be 
laid down as a Rule, That every directiug Me- 
talliſt ſhould not only be tolerably verſed in the 
ſeveral parts of Natural Philoſophy, but parti- 
cularly be well acquainted” with Chemiſtry.” © 
6. And perhaps it may not be improper to 
intimate, that many merallurgical attempts have 
miſcarried, merely for want of a competent skill 
do conduct them. ere workmen in this 
way are generally a head-ſtrong, ignorant 
ple, that cannot be managed thou the; . 
ſome good political Rules, and a knowledge 
much ſuperior: to their own, Tet how little 
ſoeyer the Art of Minerology * 
n 12 3 : r- 
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underſtood, Hiſtory affords. us numerous exam- Lie gar 
ples of 8 fortunes and immenſe treaſures M 
raiſed from Mines, as well by private perſohs; | 
as particular States and Kingdoms. But tie 
ulgar, and even Philoſophers unverſed iti 
Trade, generally eſteem the buſineſs of Mining . 
precarious, uncertain, and unproſperous ; eſpe- 
cially when compared with Agriculture, or other 
Arts, exerciſed more in the open day. 
7. The truth is; Mines are liable to mariy ie Prof 
contingencies; being ſometimes poor, ſomes? Nn 
times ſoon exhauſtible, ſometimes ſubject to 
be drowned, eſpecially when deep, and ſome- 
times hard to trace. Let there are man 


inſtances of Mines proving highly advanta- 


geous for hundreds of years: The Mines of 

Potañ are, to this day, worked with nearly te 
ſame ſucceſs at firſt: The Gold Mines of G --. 
nit bave been worked almoſt theſe thouſind ; 
years; and our Cruyſo Tin- Mines are extreme- 
ly ancient. In general, the profit of Mines, 


compared with that of Agriculture, is immenſe» 


ly greater in the ſame time, ſo as to compenſate 
largely for their want of certainty. Even Lead- 


Mines generally yield twice or thrice the re- 
turns of the richeſt Soilg, improved in the ordi- 


nary, manner, either by Nature or Art. What 


then ſhall-we ſay of the Mines that are rich in 


the nobler Metals? The near: profit of the Sil- + + + © 
ver alone, dug in the Man Silver-Mines of 
Saxony,: in the ſpace of eight years, is compured 


at a Thouſand ſix hundted and any four Mil- 


lions; beſides leventy three Tons of Gold. 
8. Many Mines bave been diſcovered' 1 * I 
Vein 1 Mm. 
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deizmes a violent Wind, byblowing up Trees, or 
ey r the parts of Rocks, Has diſcovered 
| 4 
Stiowers, Earthquakes, Thunder, the firing of 
Wodds, or even the Stroke of A | Fough-Mipre, 


he ſame has happened by violent 


| a Horſe's Hoof, 
1 of Th of Mining does noe wait for theſe 
_ Ming. favourable accidents; but'direRly goes upog the 
ſearch and diſcoyery' of | fuch mineral * Veins, 
— _ XY - 9s way: be worth Fan 
et ko | 43 
1 10. The artificial mente, wad, dif; 
E of Mines depends upon particular ſagacity, = 
1 habit of erer 2 reicular figns, 
metallic matters are cont! 
| rn Earth, Foy bee its ſarface. 
Signs of 8 11 principal a latent 'metallic 
. Vein ſeem reddcible to general Heads; ſuch as 
Tt) the diſcovery of certain 'mineral Waters; 
(a) the diſcolouration of the Trees or Grafs of 


a place; (3) the finding of p Ore an 
n he Gros: ch porn 
. (5) the finding metallic Sands, 


and the like; Au which" are fo many encou- 
3 a Rricter ſearch near the 
ces here any thing of this kind appears. 
_ Paddie might be formed for 
this Art to 8 

when no evident figns of a Mine ap- 
che skilſul kGocralift Alea * into 
bend in le 'plages as, from 
1 knowledge, gained by experience | dy dy ob- 


8 uation, : er harure of other 
he 66 n nr ng Metal, 
A This ment F Boring conlifts in the uſe 


| to gthene 
— 


made with joins, ſo 


= 


2” Woot K 


Www Be eee © .a4* 
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angles of the Earth, or mineral rrer, - = 2 +. 
che-depthi whexero ther lhom:dvfbendert; mach k 
— theimarmer chit ſamples of Suger are —ů Be 


'the-nftrumont chef Ad pul, te Heghe, - 
Satay bd aro rice. 

14. Abtere Nine io found, themext thing, 

be conlidered is, whether: it may be dug torade } E 

In order to determine this, ppl el 

| . 


enn 
thinels, andi the like 3 — the reſalt 
with —— the ee Dig 
— 4x ti 

2 4 — — ee 


N A 
der and be, well conſidered. A Mine 3 
either ie ne (2):in's Hi, -—- 

V in a or (4) in a. Flat, But Maus 
tains and Hills are d with, much greaten anſe 
and convenience ; | becanſe the Nraing and 
Rau, 28.the Migers call them, chat is, the 
Ales, or Averues, may be here cut, — 
to drain off the Warr, end tof | 


"Fl 


Maes may 85 


in ornd, may chk iy. pur AR. - hn. | 
ne:imthat place exe proves. - © .- 
talerably large * W bo 


commodiaus far-huazog, is de be chalk 
— neirhes on Flat not a 
the rops of; Mountains, bett om the: ſides: Fax 


2 . 


261 ; 
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In the due cheire of 2 pues to begin the 
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SY 4 _— vor | 
VE The be 19. The belt Sirmuribr for a Mine is u moun- 


| Es tons, wg '@holſome ſpor;-of 4 ſabe, eaſy 
5 nſcent; and berdering upon a navigdble. River 
And ſuch a place as this being the ſtandafd of 
25 W Bull others ma N of as they 
$5. i approach to, or recede N — 9135570 929 20 
Requires. 5 18. Wood is indiſpenſably neceſſaiy for mak- 
*. zig che deceſfary Inſtrumenta Engines, and 
Huts; as alſe 152 fencing dhe Pits, or Avenues, 
and ſupportitg the Rock, -where Caverns 
8; . by digging away the Ore: And 
for ſupplying Fewel to the tnelting 
N . unleſs here Pit · Coal will: ſerve the 
turn. But though, no Wood or Coal ſhould 
2 the (por, it may often be ſupplied by 
| s of a navigable River, or cheap rriage. 
And thus there are ſome rich Mines, in the 
horter- Climates, without lo much as a Shrub 
: ing near them * 2 1 i ar 
19. Plenty of Water iuld -never-be want- 
(Ore and is beſt ſupplied by a 1 5 whence 
it may be commodioully derived, by Pipes, into 
the Layadero's, Smeiting-EHuts, t. or even 
brought into the Burrows thomſelves, and made 
0 work the ſabterraneous Machines Theſe 
de are conyeniencies not to be expected from caſual 
hs | Rains; or the Torrents of the Mountains: 
God 20. The Roads and Conveniencies of Carri- 
Read, ape, tand from the adjacent parts, muſt be 
_ likewiſe regarded; as well for the ſale of the 
Metal produced, "as che conveyance' of Goods, 
5 and the neceſſaries of Liſe to the Workmen: For 
i rarely happens that Proviſions are afforded 
upon the ſpet where Metals are found. 
21. The places abounding with Mines are 
as Loans a5 Hanging high, and-every 


'# TH way 
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wo 
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ches abe Sand of ſc. Waters hal) be wor 
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423, The W A Mine greatly differ from The &fo- 


Some ſtretch obliquely from the f 

the central. parts f the Earth and theſe ars 

called deep Veins: Others lie ſhallow and ciren- 

lat ſo as to encompals a large ſpace; theſe are 
termed ſpreading Vein: Others poſſeſs a great 


* 


. nee Gif: 1 E 


way jexpoled: co the Air: Yet 
Mines are 


209: no account, 
way of examining a fuſpeRed place 
kind:is, to make experiments ypon e | 
expoſing, them to ve, luvia or N err 
to find the effect. 1 18 v4 44 28 Nat 1 

2 But a . adv 


expenge #3 
of.Digging:. For as Springs and Rivulets; rol 
e of Mines, it may — 

— 4 


for Metal z. in which manner 
uantities, of Gold : Duſt are often procur 
d hence it appears to be, that the Sands 
many rapid Rivers contain Gold ; and even the 4h ha 
Sand of the Sea, in ſome places; though the 
latter in ſo ſmall a proportion as ſeldom. to he 


worth the waſhing... But. the Sand. of ſuch Ri- 7 
vors herein ſtamped O Tes are continually waſh- 3 


ed may frequently 1 to be aſſayed. 


each other ; breadch."* TV 


towards 


epth, . levgry,. 


part. of the ſpace they lie in, both in length 


a . and theſe. are called accumulated 


Veins; being.no more than a {pace poſſeſſed by a 


group of Foſſils of one certain kind. But to > 
you the 2 of... Veins, and Fibres, which ne 


: neſs, their — — their Tiling, dy 
5 Ce. would be a large work. Let it, © 
— OR ; | 


149 their . differences OE 
their interſections, their 1 en SON 
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prore poi 65; and, * as 
ee though, ever 4 75 „ 


4 antage may ſome- g wu 
ane made, withont the labour | 
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— n & certiin order; Sen abe Taws 
a of hone have —— obſerved; ſo as to 

der ide dure Nate ef Pradicer -Whenee-.i 
char after Vein has been 


Workmen as it were at fault. 5 banc: 
ah 7 "24 Where ® Vein of Ore end anch all 

, things for the Work; if ene Veim be 
i” 


Kind“, it is firſt eo de leid bare; and 
1 r to be ſunh upon ie; at the. moutli whEe f 


| — — 4 han or · Barrel 
— The 


25. R — 5 ee 
row, "or" Adie into the fide of the Hill. = 
as 


dy. 


2 — afeally aBeur 
Ge Ft mens By wo Proteus If: chis 


— . reaches w- the Ert Pit it Becomes a 
e., obe c hetk ende) and thus re- 


beim up : 
After the fame manner ie is nflieÞ ro dig many 
Caverns inte the ſides off the Mounram, in 
thr eee fee Dre the Ore: 80, that ſomerimes 


and 
A ph DAN 
| Gar The By of Bagg Vein; or accords 
3 Ne ſot Nein i gone- 
EEG rj ren gt our inen 


e | 
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wooden T. placed underneath to receiv 

it: But e = 

a Gad, or kind of Chizzel, and Hammer. Butz N 

the Ore is ſo hard us to be incapable of break 

ay in this manner; * per of ſoften it with 
re; 


which 7 the the | 
Se n 


ig a very little time; 4 
being laid in 8 Hollow ct 3 
after the nature of Gum- Barrel, and fired as it 
were at 4 Touch-hole; 2 fmak vene, 


the Quick - match is applied, being leſt for the 
NEN 
8 8 
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28. W Pound of: the common Corniſh 
roaſted. Manic, and breaking it into ſmall lumps, ex- 
poſed it upon the Grate of a Furnace, whilſt the 
0 ire was 1; und chus at firſt gently 
3 and r the Mundic ; but -after- 
| degrees increaſed the Fire, ſo as to 
— — the lumps glow, or NN red hot: In 
which ſtate we kept them for half an hour, or 
6 gill no 8 ſulphureous Vapour or Stench roſe 
them. 4 75 18 
The Expo. 9. This Ez xperiment ſhews the common, me- 
2 chod i of Roaſting . Otes, in order to diſcharge 
n their ſulphureous, arſenical, or antimonial parts, 
. _ © © that might ocherwiſe hinder their Fuſion, or 
_ "elſe carry off a oonſiderable proportion of the 
truly metallic: Matter in melting. For fear 
this metallic Matter ſhould fly off, we made the 
EFire gentle at firſt; but increaſed it, by degrees, 
till the lumps became. red hot; F otherviſe th the 
. Sulphur would not quit its hold; Nr 
requires à naked Fire, and the he 
F before n burn, or g entire- 
ET 1 2 
Ad * 30. The richer and more rraftable Ores have 
AJ por to. undergo this previous operation 
goings bur are uſually committed to Fu- 
2 1 being dug up, and ſeparated from 
Their Stone, or Mine. However, if they con- 
tain any conſiderable quantity of Sulphur, or 
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— ech uf to roaſt-even theſe 105 
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3. Bot Ores are fo:iftubborn To the mere 
und refraRory;\- op: {d-theiv-Sulphurſo.rengs Fehr» | 
_ 'as 10 require! many; Roaſting | 
they will — it go; being yr Rampegior > — , 
melred. after .operation 6 itharuwallithe 

parts amy, ut ſevevdl' times, be r 

to the Fire; aid have their — — 

32. In the large way of bufineſs this opera; Ia ts the r, 
tion is uſually por in 4 Treuch cut/ſomes 2 

wha on the Ground, — gT 
piace u Layer of Bilter-Wood in the Frencbz * 


lumpsʒ and ſoitontinue, inter yerzat © 
Wood and a Layer of Ore, — eee 
ſtories; when the Pile being — — 
ſet —— make it 8 burn D 
flowly-for ſeveral days together; gring which 

time there riſes ——— ity: af ſulphiteous 
Vapour, — —— 


ble diſtan cd. c cb aradt TEES 
re nyj . by rep — ni toms 

ing, Stamping, a is become t WY rue 

pures they now Hniſh the operation,l.byathname-— 

inge it into a; particular Furnace, having a Fun- 

nel to increaſe the draught; ſo a8 to mae the 

Fire the ſtronger, and diſcharge che ſulphureous | 

Fumes in greater plenty. 9 - 

ſo.contrived, thut the open Flame of cha Wo, 

may play directiy upomt the Orea enαα.all ics 

part is eparated, and the remainder 

left fit "Aw 2 and Waſhing. --.. - FN 

- 345 t res contain & lange quantity 75a S. + 

of Sulphur; this uſually ſweats ont and I. 

down into cavities made on purpoſe to receive 

it; whence it may be ladled out, and —_ into 

Moulds. {: But — the moſt frugal method 


and upon this a Layer of the Ore}? 1 


witze de by-weans of a proper 
- naps, by «overt endl te nog Fan 
e e. 2 os the Farnace, 
of be: mads! to paſs into a large Veſſal of old Wer 
244 5) erg and: there be as we ſed in cer- 
en chene Diflillations amd Sublimations. 
Vieriol . 1) ©. F more: 
— of.Copper-Qre hato been thus ſucceiwely roal- 
i eck and ente to | be'/quedthied: in Water, or 
— — — often impregagre the Water with 
79 9—— 
— 


* 
eee to % For 
COD S. ſeparatbd :. by the Fire, - is 
b may diſpoſed to emer: chie metallic part of 
the-Qire;! ub difſelve: ic 5: fo 2s to form aii actual 
- blne Varnok 4 Vitrieb-o6./Copper; | whiels-ſells 
for a conſiderable price. 
36 And here 8 be remembered, the 


2 | . 
3 hang indeed the fault is often 
tion, 5 ee the Fire ſuffi- 
eee fn the ſiaſt; which: is 
* u confiderable Far: increafinty the 

| Held Orv@ ent 
Tr” 3% Pan, however: ame reaſons be- 
S 
9 74 e mined? with» anſenicai ov antimonial; 
j which-have:s known-gropetty.of'vola- 
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x Ml aff» inFume : When, I doubled, it os, dun 

- i ſore} poor Oncs nnd Mundics are /commogly dan bas. 
b mere with bade dure 12:49 erb e 
l. 38. The Remedy in this caſe we app 7% ha 
e to de the due uſe and application of ſome fixing I 
„ Subſtances; — —— 1 — 

* neutral nature; s Quicklime, Kelp, or 
Po- dry Riverbed; Dan deb Pigs, 


or the like, mixed or ſtratified along with © | 

2 ind of eee Ore _ 

we net bont when 

might be copfigerably .ncresfed; 15168 _ 

39. The i bnlinefo — Racing al Gres may ge, 0 

be improved, and —— y e e 

(s)We ſhe it is of tn — — aud gere ro 

compound; that is, either wich or mithout: ady Addiciews.. 

4ditiav. No addition is wanted when the Ore 

nes rich, or in itſelf narty pf a metallic 1 N 

nue ag ſome Ortes ere ſomm un be. But add - 8 

tions are e — — 

0 dulphurrons Martens rare ancural- 

ly anined -wath the ... 

. 120 Tbe ie is bee „ 

the firſt, that only the lighter; mene whlacile, 

fulpbureans, or ioofesical Fm ag off; Oh Res 

atberwiſe themore mecallic pt aloronld fly fo 

e d, Wi ben deen proper cenerininetins — 

anch ir, be feſt. Ter che On wuſt feel the 

farce ah an Hans tet — | 

Sniphur, dai mon, af amy 

pore dry —1— aotbediliodiet: 

.. (3) ness nete Subſtencrs 

—— 5 he Fire nen 
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A0 wech 
hindered, CERN 4; a 


N ren rn 

N - ro — * 4 6 Sig) 2 
re ETTU nE — 
TH qt A; e ee oo fot in Ira 
F Kami and Waſbing N Qres. 
po Heber BAR ee my bn e nts rr 
. en eres routed in-our fe. 
2 her and beat it fine in a metalline 

Mortar ; then 2 nd puxt 


Kfandic*- 


It 
pita hes a" Baddh ng. Diſh, we waſhed it in ee 
» . to ſoparate>the heavier po 
© e Nen from the li und this beddier 
eld which is the more. alli 
* ing 50 T ing and Waſh- 


8 

— * are hot neoeſſufy — richer forts of Ores; 
mg 9 —— dbſter fed in the poorer 
_ ſary. 404 more rſtihty kinds? If a large quantity of 
N mere fonymtter adheres to the Ore, it is fome- 

times knocked off wich Huthmere; 1 as to leave 

ti 56x vival "more metallic part free from” this barren or 

| "fa ous'Subſtgnce; ood oo purer ets ns 
A Qi! — — anch finty, i it 


ſoftened by 1 for ſeveral 
$; tenpoſed to the: — 
waer — — 7 Thoogh it ſome- 
8 be heated,” —— 
I lor that 
Thus a of end, and, wiherwiſe un- 


—— — 4 | inter- 
tb Here it with Billers,-cnd/(ſerting chem" on 
TO * ire; — hone tg | ones . 

| 05 it, 
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ee to be repeated, before le 
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46. It is uſual to ſtamp moſt Ores in a fate pe, l 
of moiſture; or wetneſs; to prevent the avola- Bf femy- 
tion of their Duſt, or Powder ; But eſpecially{*® hoe 


ſuch as require much/ waſhing to ſeparate; their * my 


barren and lighter earchy parts; which \would . 


otherwiſe uſeleſsly encumber the melting Fur- . 
nace; To perform this Stamping che more com- 5 
modiouſly, h Stream of Water is made to paſtß 
under the Srampers ; ſo as to make various 
windings and turnings, and, in part; run into 
certain cavities,” mide on purpoſe to ch and 
detain the heavier — whilſt the 1 i 
* to a rear eee e Cur- 
rent. 8 

47. But the method. of walking the Otes cfrtoor of 
the: why Metals is more exact and curious; hy af 

Arly in wiſhing; of Sand for Gold, — 

the Banks of rhe and Danube, where 
Gold is frequently found ; eſpecially in ſuch 
plabes where the Sands -are raiſed into lage . 
Heaps, or à kind of Wenne by the 3 4 
8 aſually waſhed; by ib 

48. heis Sands are w t SFive Gold 
hand, in a particular long Trough, made with * 
4 Deſcent or Current for the — = and lined 1. 
at the bottom with Flannel; for thus the Sand 
being — itared” with the hand, tlie 
lighter and larg y matter riſes uppermoft, 
whilſt:the — deſcends, and is catched in 
the Pores of the woolly Cloth at the bottom: In 
the mean time the lighter matters are waſned 
farther off by a Stream running down the decli- 
vity. n thus colleed 
a conſiderable. quantity of the richer metallig 
matter, the whole Cloth may be eaſily taken off, 
ind n in a pany 5 of Water, whers 
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all the metallic. matter, before adhering to it, 
E falls off, and ſinks to the bottom of the 
Vestel; Where the Water being decanted, the 
ns he collocted alone, — And 
F Is the method of procuring the old where 
is ine, or extremely mall. 

"Ro In cha langer Works, or where the Geld 
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money: with. — 

in the hy of Ri- 
ai method by the Sieve ig high- 
> And conducive to the former 
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The ml of 3. And che may 3 


A bee of Stumping and Waſh- 

ing o Orten Wäa ſas the end of theſe two pre- 

vious 5 is to get rid of the haters 
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er We th6k four Oinices of Red Lendl T0 
Ounce of White Saud, in Powder, and two 


Ontices of dry decrepitired Kal, and e | 


them all well to in a Mortar; then 
ting tie mixtard Mito's' clean Haſſan Cri 
fitted with a Cover; we fuſed the matter iti 1 
Wind Fürnade för 4 ne an Hour; when 
nking ie our, and e ae we enen 


— Phe 


ration, chan to ferve as 4 Fu to the Sand, aud 
wake it mark readily unter wich kite Ned Ted? 
ſous to form a Glaſt wirhout my grert violence 
of Fire, or the neteffi of being long deralded 
there." $6 kt by y thi ene Gl A i 
y repared for tlie ar- 
dar Seen b other ue. gh e bee 
$5. This Otufs of Lead is Af eh | Uk » 
no in nl —— 0 9 n r Glaſs. 
n on, palles throu E 
en. a 12, like ai rope. 
G upon k "readily t 
7 ay er, al fore of „ e 
neruf matter, except 
which property, , therefore, che Art of 8 
pen. 
54. Hues ſeem kedurble to cy 
kinds) ux. the vient and The” ſaline; By tf 44 
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viz. the vitreous we underftand all thoſe which either 
wr. 


Salts, whe ; 


1 


or the like. 


Flux. 


Metal they contain. And ſometimes Ores are 
ſo kindly, as to contain their own Fluxes with- 
in. themſelves, "Thus we have met with Cop- 
per: Ores, which being barely ground to Pow- 
der, and melted, without any addition, in a 
common Wind Furnace, have yielded as much, 
or even more pure Metal at the firſt, Operation, 
than we could obtain from, them by means of 

the uſual Fluxes. © Whence we ſee that artiftcial 
Fluxes are not always . neceſlary ;- or, that the 
; principal uſe of them is for the ſtubborn or leſs 

Merallurgy traGtable Ores. And. theſe, are, ſometimes ſo 

444 4) I, cecdingly bard to fuſe; and reduce f a metal 

aue line form, that it requizes, the utmoſt power of 

cles Art to treat them adrantageouſly in the larger 

Flues. way of buſineſs, where no conſiderable expence 
ce unn uſually be allowed for Fluxes. And on this 

V.. 4 
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account, it is that many Mines remain un- 
wrought, as. being intractable, without great 1 
charges. Whence the improvement of the bu- 
ſineſs of Fluxes, ſo as to render them cheap and 
effectual, — 1h greatly contribute to the im- 
provement of Metallurſ xy. 
38. We would therefore recommend to far- 
ther. enquiry what matter it is, in the more 
ſafe and tradtable Ores, which renders them fo 
fuſible, and eaſy to part from their Metal. Cer- 
'rain Experiments we have made with this view 
ſeem to ſhew, that in Copper-Ores it is a kind 
of bituminous ſabſtance, capable of melting, by 
a ſtrong hear, into a ſoft and black kind of 
—— VV 
509. Some of the moſt powerful and cheap The cheap 
ſimple Fluxes hitherto known are dried Wine-/7pl 
Lees, dried Cow- dung and Horſe-dung, dried 
Rirer-Mud, Fuller's Farth, Iron Filings, com- 
mon Salt Glaſs, Kelp, or Pot-Aſh, Sandiver, 
Oc. which may be aſe in the larger work; as 
Nitre, Tartar, Borax, Sal-Ammoniac, Mercu- 

Sublimate, Oc. may in the ſmaller, or for 
e TE THT 
S0. As for compound Fluxes, they are nume- Cheap 
Tous ;' almoſt every Operator having his favou- mαν 
Tite Flux. And certainly ſome Fluxes are better . 
adapted than others to certain Ores. But per- | 
haps a ſew general ones might be fixed upon, 2 
which ſnould ſerve inſtead of all thoſe hitherto "21 
commonly known and uſed?” We will here re- Wy. 
"commend three, which are powerful, almoſt ge- 
neral, and not expenſive. oO 


561. (1) Take of Nitre, prepared by lon; 
boiling it in Lime-Water; of Sea-Salt, melted in 
the Fire, Sandiver, and dry Wine-Lees, each 


one part; Glaſs of Lead, three parts; and pow- 
dered Glaſs, eight parts: mix them all well 
Aa 3 toge- 
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| Yer This Shs added, in an equal weight, 
e 

62. (2) For a equal parts 
of white Tartar, co wane tak. ang and Nnre, pre- 
red as above; calcine them to a white Pow 
er, and mix therewith its own weight of Glaſs 
and Lead; and of this Flux add two parts to one 
of the Kubborneſt Ore. 

63. (3) For a powerful ſaline Flux, rake of 
the ſtrongeſt  Soapboiler's Lees four Pounds, 
white Tartar and common Salt, melted in the 
Fire, each one Pound; boil them together with 

W. Bur i of, hg A ane, Tay na 
lux is r where ur 
71 balt abound, — render the Ore very 
refractory. 


mer. 64. Duc the R rer in tis. making and 


ti es, is not to {ſeparate the 

= eg e ripened in the Ore, but even to 
mature and ripen the crude or immature Parr of 
the Ore in the Fire, Something of this kind, 
we apprehend, may be effected; as having rea- 
ſon to believe, that certain Flaxes will obtain a 
larger Yield of Metal from certain Ores, than 
3 Ad Eluxes in ca mon uſe, though eſteemed of 
the beſt, and though they are perhaps of the 
kind. Thus clean * Filings with often 


8 or Ruſt, of Iron hay commo 
"ales, : 2 os et 62 

ar acquainted. with 
be excellence of pen employed far this 


- purpoſe: And many es are now: com- 


— 


. i 115 2011 Jp 


: | AXIOMS mnt 
1. We learn — hai 


preved; Enquiry, 
That to practiſe Minerology and — 
2 „a confiderable knowledge i in Nactiral 
Philoſ ophy, and the Openations of — 


us 
8 many miſcarriages i in mineral attempts 
have” been owing to the want of a competent 
Skill in Mechanics, Hydraulics, and Chemiſtry. 

3. That the profit attending the ſdientifical 
working of Mines is generally greater, and up- 
oh the whole more conſiderable, than that of 
Agriculture, or Merchandize +. 
4. That there are tuo ways of 3 
Mines; uin. by Abcident, and by Art: The 
* belongs to the intelligent Mine- 
rali 

5. That the Art of diſboveri ase | 
upon a certain ſagacity, — may be acquired 
by uſe and Practice; or upon the obſervation of 
—— ſipns, chat generally denote a Mine; 
n upon the method of Boring, 'actording 
to — — analogy of knowledge, garde by being 
converſant with the — appearances, firug- 
tions, and other Phænomena of Mines f. 
6. That the Art of diſcovering Mines is nodu-, 
cible te Rule: ſo as not to be mere n. 


or gueſg-work x. 

2 — in neral, Mines are 65 bo Geſt 

opened where a Vein is, by acvident, or other : 
e it prove large or 


wiſe, laid bare; 
= But where no „ 


EM dts © ® 
* 
3 
* * 
* 
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the ſide of the Hill i is principally to be choſe for 


the opening, ont eat. 1.2.4 
8. That 3 deliberate 2 ideration, and a 
: competen oeconomical prudence, are uſually 
— before hand, whether 2 
de after | it is diſcovered, may be wrought to 
- 9. That * cd perſect Situation of a Mine 
is to be mountanous, woody, eaſy of aſcent, 
healthy, bordering upon a navigable River, and 
good Roads b. 
10. That Metals we, * ſometimes x abtained 
to advantage without Digging; or barely by 
waſhing. che Sands of certain Springs, and Ri 
vers 
11. That Mineral Veins: differ greatly ' al 
each other; and accordingly require different 
methods of Digging; which may be reduced: to 
ſtandard Rules — Practice ff. 
12. That the buſineſs of Mining i is improve- 
"abls by diſcovering better 8 of —— 
or curing the Damps in Mines, rendering 
ſondus Mines wholſome, or defending = Bo- 
dies of the Workmen againſt their ill effects; 
as alſo by diſcovering — methods of raiſing 
or diſcharging the Waters, followin og the Veins, 
breaking the Rock, getting up the Ore, Oc## 
13. That the end of Roaſting of Ores is to 
diſcharge their ſulphureous, arſenical, antimo- 
nial, or other rapacious matters; which woald 
otheruiſe carry off the purer Metal in the melt- 
ing Furnace, and defraud the account f. 
14 That the richer Ores require neither 


5 3 but may be 


directly 


4 


— cm * 1 _ 2 — 
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ae hs to thei . 


without Flux, or Addition 
15. That in order to roaſt Ores per ſe i in 


perfection, the Fire ſhould be — 5 at firſt, 
—— increaſed up to a . of Ig- 
nition in the Ore f. | 
16. That ſome Ores Joined with rapacious | 


mineral Matters, may be advantageouſly mixed, 
or — — in roaſting, with proper fixing in- 
nts 4. 


17. That Ores a are ſeldom rendered the poor 


er, but generally the richer, for Roaſtin ing; . 
leſs. the Fire has been made too ſtrong 

18. That the buſineſs of Roaſting 0: of Ou is 
improveable, and reducible to a few eaſy Rules, 
with 
and 


ge its We ſulphureous, and ar- 
rts; which, if retained, would, in 


ſtrong Fuſion, wy prevent. the ſeparation of 


1 —— purer Metal, and partly carry it of into the 
Air ff. 


19. That Metals, in their Ores, are not 
thoſe fixed Bodies they appear to be in the Bars 


or Ingots, to which they are reduced by men- 
und operations 4. 


o. That the — ot Scamping: a 
Waſhing are only required in the hard, flinty, 


and poorer Ores; the delign of theſe operations 


or flinty and ſtony parts; which would otherwiſe 
encumber the Furnace, and leſſen the Tield f. 


21. That ſome hard Ores may be ſoſtened, 


or rendered fitter for Stamping and Waſhing, 


barely by lying expoſed to the Air; which 
thus ſeems to turn ſome parts of the Ore into a 


.. falipe 


— 


rugs. nn bong} Soweto get unto op ne © YO NS Aa IF ERS — ons; 


— 


p 1. II. II. + Expi I. . e — 
+ Exp. I, 1L il. 24 Kp. 11. 4d 


rd to render the Ore more puiverable, 


being merely to ſeparate the uſeleſs, terreſtrial, 


pn * . 


| Waſhing are, in good meaſure, 


_ waſhed 


Ores, and the ſaline claſs upon 


of vicritying; or prying off upon the den, Aon 
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ſaline matter, or Vitriol ; whence” a lind of 


3 1 or ſoftneſt iy * — to the 
232. ; Thar the geg gr f. Ore 


being 
er; fette if ts opera 
A —ů＋· , : . 2 
e Thar debe of See — 


one, in the ordinary Ores; the courſe of = 
Water being ſo directed under the Stampers, as 
immediately to curry off the lighter flony mar- 
ters, and leave the heavier or more metallic 
24. That the Sands of certain Rivers tiny, 

in manua operat n, be- ſomet 
by — to conſiderable proſit **. 
25. That the waſhing of Sand for Gold may 
be confiderably expedited, by a proper uſe of 


the Sieve ff. 
| 20. That Glafs'6f Lead is a f u Bar 


ſo as to be capable of Gente, or carry 
away with itself upon the teſt, Ai the . 
or mineral matters that are not either Gold or 


Silver 24. 

| 27 That the vicroſcibls cuſb of Fhmes are 
more adapted to operate upon the ſtony parts of 
oe. 
ſo as to ſeparate their Metal *f." | 
28. That the buſineſs of Aﬀſeyivg and the 


Refining of Gold and Silver, depends upon that 
property which Lead and the Glaſs thereof have 


n li. e a A ib. 
** $ 22, and Exp. I + Kap. . * M. mw 


w_ : * 0 TTY Log K * : 4 2 77 © N 
, 4 1 7 * os. 4 fi: > [ * "x. A Y” 
- 4 8 4 
0 be 4 
4 * 


the known matters, except . two nobler Me- 


als 
29. That de ee contain their 
own Fluxes; and are therefore beſt aſſayed and 
ſmelted per Je. | 


o. That the buſineſs of Metallurgy might 
be pro ai" improved, by diſcovering a 
cheap — 2 ſet of Fluxes +. 

1. That an enquiry into the nature of the 
41K matter, naturally contained in the more 
kindly Ores, might lead to a 'x diſcovery. of fome 
cheap and powerful Fluxes ** 

' 92. That the large number of 
Flure m be reduced to eros inds, 
performmy as much as them all ſeve 


ulyſt. : 
33. That the greateſt e Fhures 


maturate the re, or otherwiſe 'cauſe a larger 
Field than can be procured: by whe common 
Fluxes f. 

2 That FIPS ing Ne ee be, in 
ſome degree, obtained by « farther knowledge 
of the properties, affintcies, or relations berwnte 
Metals ang Morals, 

Ons, RI: en 6 
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LECTURE xVIlL 


SORT ALBINO 


"MExrTarrtvRGY; or the Art of Aſſaying, 
e e Metals. from their Ores. 
The Sub- 1. 


AVING already kde che ſe 
veral parts Inerology *, as pre- 
vious to the Art of Metaburgy; — 

now come to enquire into the de ue of 
- Merallurgy' itſelff. 
| Mallu: 2. Theſe Operations are of 180 kinds, or 
gical Ope- ſmaller and larger; with regard whereto the 
_ 441 whole of Metallurgy may be divided into two 
—_— ; vix. A ching, and Smelting. 
 Aﬀojing, 3. By Aſſaying we underſtand the ed of 
| -determining: trial, in miniature, what wil 
be the Yield of an Ore in pure Metal when it 
comes to be wrought in the larger Furnace. 
AndSmelt- 4. And by Smelting we underſtand the ſeveral 
ing. ways of rovncng Ores to pure Metal in the 
large way of buſineſs, ſo as to fit the produce 
for 7 — — 8 8 — uſes. 
5. We ſhall here enquire into both theſe 
2 8 Metallurgy; or . as well the Son 
men's. as the Aſſaying of Ores. Thus the e Experi- 
ment will ſhew Te method of Aſſaying and Smelt- 
ing Gold and Silver; the ſecond will ſhew the 
method of ſeparating Gold from Silver; the third 
ey; 10 ſhew he method 0 of Aſſaying and Smelting 
per, 
7 . See Lect. XVII. nag ed 
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. * Tin, Lead, and Iron; ks will. 1 
ew the method of making Bat and Princes | 
Metal; and the fifth ms as the en . 
making Ste 2 Hefen 4 42 
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6.1) wh 1 a POO MV m EY Silver or 
Ore, reduced to fine Powder; and having put oy 
half an Qunce of Lead, cleared of its Sher, 
into a little flat Ellay-Cracible, under a Muffle 
in the Teſting-Farnace, we continued to uſe 4 
gentle Heat, till the Lead had imbibed the pow- - 
dered Ore, at leaſt its metallic part, and ihe! 
rated the more ſtony, matter, in form of a glaſly. 

Scoria, at the top. ( 2) We now took out che 
oy "of Lead, impregnated with the Silver 
e Ore, and placed it upon 4 Tat, which 
had been Heating, or nealing, all this while un- 
der the ſame Muffle; and working with a pro- 
per degree of Heat, till all the Lead was either 
0 virrified, or ſank into the Teſt, we 
found. a, little Bread, or Grain, of Silver left 
behind; which Grain; or Bread, being exatly 
wel ghed, and compared with the o inal weight 
of the Orte, gives. the proportion pe, Silver con- 
rained. in the Ore, . or determines its richneſs : 

And the ſame wethod is equally applicable to 
ee Ge Sand,” of any scher matters con- 
tain Gold, Set, a mixture of both. 

"7 Dis Opet ation is uſually called Teſting, The Opera- 
Ch age, "and: exhibits aloft. the Whole e er. 

the Aſſay- Maſter and Refiner. We fee 1. 
5 Proceſs eonſiſts of two parts; viz.” Inbibe- ens | 
iin, and e For: the Lead 7 is brſt made wit l 
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WWE Lrcruke rut ErchTetnth. 
to drink in all the Silver from the Ore; and 
then the ſame Lead is entirely ſeparited from 
the Silver. And in this Bite alſo 5 = vi 
taken of Silver Coin, or any mixtures of the 
bler with the ignobler Metals: For when the 
Operation is exctly performed, no other Me- 


ee old and Silver, will be left upon 


I: K 8. The phyſical teaſon of the preſent Proceſs 
_ . deſerves to be . enquired, into. The, err 
Fxiciples heren it perth dre theſe: 0 Fre 
the impetſect Metals, or other Minerals, 
added to melted Lead, ſome of them wi Bro 
enter into ĩt, but remain floating; on its furface, 
in form of .a hard-Scozia ;' which is the cafe with 
Iron: (2) Qthers enter it, but graduallſ emerge 
em; as Tins (3) Others totally exhale; as 
gulus of Kitimony, and Arſenic : 00) Orkers 
again burn to Ate? of run into Gl: Jo 
with the Lead; as does Copper: But ® 
ther Silver nor Gold is capable of "flying, 
burning to Aſhes, or turning ta Glaſs, by by 
detained in melted. Lead: hence theſe” 899 
Metals, of courſe, remain 77 and ſepatated 
from all the reft, at the end of the Operation: 
And thus we find; that the Gold and wy re- 
all the ti 0 news 
withour going into "continually fink down 
from the hering er of the Tell, towards the 
bottom of ollow, along wth the Lead; 
which being at length totally copſumed, and the 
Fire unable to keep Silver or Gold melted” with- 
out ſamo addition of Lead, the Silybx and Sold; 
, any, neeellarily-grow rigid, and hx. in a Call 
1 the centre.of che Teſt. 
2 90 the large wa of bagneſs.. Ser or Geld 
0 e Ons axe treated ei Amalgamation with 
ing eg, or 'by — and fefituüng them 
| * wit 
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with Lead, — unn iy A. 
oaiy uad where the Qre is excreding ricky par- alia, 
tienlaxix at the Silyer Mines of Pate For by 


ſuch rich Ores with Mereury, the | \ 
nobler Metals will be drank. up by it. — may 
be readily ſeparated from it again by Diſtilla- 


tion; which carries over the and 

leaves the nobler Metals behind, Lead is uſed 

along with the —— Ores, in order to dringsg 

up the nobler Matals they may contain; which 

it does much after the ſame manner by Fuſion, 

ag Quinkſilver does without; ſo as to 6 we | 

many -heterageneous parts, by kreping them 

floating ; an Afterwards reſtoring) the. — 

140 fie {Gvcking Geld and bilver- 

19. arge way e e ver Au Fuſion. 

_ —— to the ſmall one of — 2 
inge being proportionabiy larger, the Fire 

animated with Bellows, and tha Blaſt direded 

upon the ſurſace of the melted Nietal ;-1o as to 

blow uff the Lead in the form of Li bes: 

ore it is fully vitrified. But here the Silver is. 

not -perfſeRly refined. at one operations! ſome 

proportion of Lead Rill remaining mixed among» 

it, chat requires to be burnt out, after the fame: 

manner, in 4 ſtrunget Fire: And even thut it is 

wich great dificulty chat Silver can be obtained 

pute, or totally ſeparated; either from —— or 

Copper. This large way of workin 

hapibe improved . Vellion Tels ah Shs 
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544. regard ww we ae. 20 wb Larger 
ſerve thes Bone-Adavs, t though-ever fo _—_— — 4 


ter to make: Teſte of; the Teils ſo — 


9 in _ "Tires: unleſs dried, very 
gently, 
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Ann's gently, for 
1 But chere is a particular Rind of Tae, or unvi- 
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17 Brel 705 a ai 
many days, be ſore t 


trifiablei Sperrh- Stone, that being caleined to 
fine Poder, as it readliy may, and made 
with a ſmall ſolution of Vitriol in Water, / af- 
fords ſuch Teſts as may be ec 


141 An The Flame of/ a'Wind-Farnate 
may be made to play upon the ſurface! of the 
melted Metal; ſo as readily to perform this 
operation, without blowing — Bellows, that 
! rear” away the Silver along with the 
Lead; in the form of Litharge. And this far- 
ther convenience may be obtained; That not 


only ſmaller and cheaper Wood, but even Pit- 


Coal, ſhall here ſerve, for the Fewel ; provided 


Aſſojing 


> 


* -4&1 how 
= neuer be truſted, -unleſs, at leaſt, rw6 or three 


ments mi 


the n had: . be — — oe 
22 3 in places tliey have te 
y uſed common Pit- Coal for Teſt- 
way; and the ſame improve. 
o be made in che ſmal way of 


22 E 


Aſſayi 


Aſſaying may be, it is ſcarce worth the while 
to intimate in what particulars rs it might be im- 
proved : becauſe the Aſſay- Maſters in all coun- 
ries are obliged to make their Aſſays in the man- 
ner peculiar to each country: Whence we ſee 
one reaſon of the diſagreements ſo frequently 
complained of, by Merchants, in the: Aſſays 


employed for this purpoſe all over Exrope are, 
in moſt reſpects the ſame; but᷑ ſhould 


experiments, made at th ſame: 
e 


time, r 
rt. e 
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13. — Aber hs buſineſs 
ae fed. of 


made, upon the A kinds of Ore, i in Holland, 
"England, Nance, & cr. The merhods 
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14. And LI in all Nitural Fülletephy v, pW. 
. 

which requires greater skill, 'a 
180 Sith th of work, than theſe Experiments in 
rere ſo as to make them fit to 
ciſion 


upon: Nor indeed can ſach Pre- 
„ expected. Dus: 
acquainted wich the I 
baue ye Fumes; = \ 


carrying 0 8 
Teſt. To aſſay in * alſo . 2 
knowledpe ofthis relations and differences of all 
the Metals with regard to each other; and 
* to Lead and Antimony. As this 
re requires ſo much knowledge, and 
9 much accuracy,” in order to practiſe it with 
ſucceſs; hence, doubtleſs, proceeds the diſſicul · 
ty we find in procuring a true Eſſay to be made 
upon any uncommom Ore: For the Art of Af 
ſaying is 2 in admitting of 
improvements; as if it were to deſcend unalter-" 
ed from one generation bo another; N wþ 5 
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I) e Dan TOO By ure EDD. 9773 
The u neee Gold ve Se, CY 5 
"Up Quartation,. las 1 

42 e Bloc) J gangs; 12 apdiem 2 HY i una 
15 We took a mixed Maſs of Goſd ani God %. * 
ver; and melting ir along with ichrest er fr Aared From 9 
times its on wel igbr of pure Silver wed'btarirhe\ deen fer. 
whole lump, N into a thin Plate which üs. 
we-put into a Glaſs of Proof 4 que ferm, ſer in 
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warm Sand; whereby [ahi Silver was ConhodiE- „ 


ſolved; and the Gold let fall in a back Poder 
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. is Derojs an Ly en xo mage iy diches 

Fay quantity, of 5 Silxex, een e chere 

el. Naſs, is, for ſhould contain 

too much 49 her fis,for be, Operations: or 

du ſpread the Gold, commined.in.tbe Mats, and 
-.- -- diffuſe it ſo, thinly, that it may not the 

| om the ac- 


Silver, as it ot Y 
tion of the Aqua 4 e account of 
this additions a the. Ongtation 
is called Quartatiun. | 
22 17. This method af ſe parating Gold and 81 
os 11 1g ſeperated: $ 
and: ſo loſt all —— 
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are commonly known and ous er 
diſcovered. ' To refine Gold by. 
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nerally, and even Loren by the, NY ical 
Genter thought a perfect "ys Zo 
_— has ſhewn, that even this 0 1 5 
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The berg Method of Abe and Smeleing he = 
e als ; Copper, Tin, Lead, and Fun. 


21. We 8 four Ounces of Lead- Ore, re- Lead Ore 

duced to Powder, and mixing it with an Ounce . 

of the clean Filings of pure Iron, and half an 

Ounce of the Black-Flux *, we melted them all 

together, in a new Crucible, ſer in a Wind- 

dearly Lee, y this means Tang the on 
in a lamp, at the bottom 

the Crucible ; after it was taken out of the Fire, 

and ſuffered to cool. 3 

22. The method of thus working j in Crucibles, z How ſmel- 


but alſo too ble, to anſwer in the urge voy — 
way of buſineſs: Nor is there any occaſion 
bein confined to this method; ſince Fuſion in 
4 naked Fire, or in contact with the i 
Fewel, is found to act as a powerful Flux, ani 
get the Metal out of Ores to areas; Hence 
we every where find that Metals are ſmelted in 
> 147 Furnaces, e a naked — 8 and boch 5 1 
is has! a general pra phyſi- ” 
cal akin of it- ſcems little known ; inſomuch 
that nothing is found more wanting in philofo+ ___ 
phical Merallurgy, than the e Fe,, ng 
7. The Ores of Lead; Ty Copper; ES 
23. The in, an 
Iron, are all commonly fuſed in contact with*** 
the Fewel of the Furnace; the 
being ar firſt ftratified, or incermized; with ches | 
Wood' or Coals : Nor could theſe Otes any 
\ 
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24. We obſerve in o 3 of 
— C pellatipn t, 0 extremely 1 1 imperfect 
fuk or - Ne tals are to 14 1 a dene L 
n Fire, or to be reduced to 

or a 1 Lead; on which dife 
4 75 ion of chem che Art cer de 1 5 — 

da 

81 


Pur by, concrixing 10 welt 

x 105 2 3. eſpecial 
u matter, wherewith | 
"ally mized, lions chem, by their clinging 
E 15 A en intimateiy with che glou- 


his] ofrine receives a remarkaþ CON 
lr: e e from che uſual Method of has on 
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wit Ges, Aud thus preſently re- 
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— by'rhe addition of 8 8 

tudus Ur inflarimable matter ; wirnes it ſeems 
to be the Uncttious or itiflamthable matter of the _ 
'Coals whith thus ihfinuati into this metalline 
'Qatres, reſtores their metallic nature. And tre 
Have ſeveral xitges, in the coùrſe of theft Lec- 
-rares, had octaſion to obſer ve the. great affinity 

rhere is Betwixt Oils and Merals ; inſomitich 
that their true metallic form, by ſoftneſs,” and 
eudifticy, ſeetn entirely owing thefets;”” © 

306. There ate three things, therefore,” to be Three 
regarded in the Snielting ef Ores; e 
1) the Fuſibility of the Meral; (3) 1 ow 
Tait vf the Scorik; and (3) the' Choe or” | 
Mixeufe of rhe merallic matter wi th the a- 
müble part of the Coalss. 

17. (1) Different Metals run 11 Wa N 
manners from their Ores Thus Lead; though 5 22. — 
extremely fulibte in the Metal, per "hp With ial: i 4 
difficulty from the Gre; ſo as to require a/ cod ei p 
derable viofenre of Fire. This flubborineſs, 44 
not brlonging to the Metal, muſt be attributed 

tothe ſtony, ſulpflureous, or other minerul Mat- 
rer, wherewith the Ore is mixed; Which matter 
ſeeths to requirs à degree of heat & bf vi⸗ 
trifylng the Lead, before the Metal will TRw'2 
Bur rhen the Lead thus vitrified record M me 
8 agüln; by coming in eontück with che 


28, In the caſe of bur reſent” Se, 

the Lron-Flings laying — of the 

parts of the Ore, 7 the Lead ut mo 

run much ſooner; and freer; from the Stone: 

Where alld the great degree of heat Con? 

ted Wy the e Nn 
rn 


. — 


nature, muſt have a conſiderable effect, at the 
ſame time that they will not incorporate with 
Lead, but, in Fuſion, float on its ſurface. 
Tiz,Copper, 29. Tin runs from its Ore with greater eaſe 
a Irov. than Lead; and is therefore ſmelted in much 
leſs Furnaces: But Copper requires an intenſe 
Heat, or a Blaſt-Furnace ; and Iron, the great- 
eſt Heat that can be given in a Furnace : and 
both Iron and Copper abſolutely require imme- 
- diate contact with the Fewel employed. Hence 
it appears, that each Metal muſt have its deter- 
miiſinate degree of Heat, to run it with adyan- 
-  __.__ __ "rage from the Ore or Srone. | 
"The Ewſbi» 30, (2) In order, likewiſe, to obtain the 
kty of the Metal from the Ore to beſt advantage, the Sco- 
ria, or Slag, muſt be neceſſarily made to run 
thin and fluid; otherwiſe it entangles or inviſ- 
> cares the Metal, and will not let it ſeparate 
ſiublly. Aud hence we frequently obſerve, in the 
Alſlaying of Copper Ores, ſmall: grains of Metal 
.-- interſperſed, here and there, among the Soria, 
that require to be ſepaxated by ſtamping and 
waſhing the whole Maſs ; which labour might 
have been prevented, hy uſing a proper degree 
of Heat, capable of procuring a thin Fuſion, 
and a ſuitable Flux; ſo as to have made all the 
NMletal fall to the bottom of the Crucible; which 
it conſtantly does when the Operation is well 
r % 1 
31. To promote a thin Fuſion of the Slag, in 
.,» the larger Furnace, it is often proper to uſe the 
more ſoſt and fuſible Sands as a Flux ; and ſome- 
times that Loamy- Sand, which the Smiths, em- 
ploꝝ for the welding of Iron; this Sand readily 
vitrifying;.. and. adhering to the Metal in the 
ne And where it will anſwer the charge, even 
itharge, or Droſs of Lead, might be uſed for 
this purpoſe, in the larger Furnaces; for ſcarce 
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anything procures ſo thin a Fuſion of the Slag, 
as . | Sete 

33. In the work, Sulphur is found tour 
adhere 8 Copper; which Metal, 2 
therefore, ſeldom comes out 7 the Furnace, e 
vithout repeated Fuſions. The belt method o r.. 
ſeparating this Sulphur, is, to uſe a violent _ Py 
Heat, no additional Flux ar all, and the grear- x 

eſt draught of Air that can any way be, procu- 
red; ſo that all things may conſpire. ro, burn 
out, or carry off, the Sulphur, and introduce, 
in its ſtead, a thing of a different nature; wiz. 
the inflammable matter of the Coals ; whereon, 
as we before obſerved, ductility appears to de- 
pend , But where Iron is mixed. with Copper, 
no better addition is found than Sulphur, and 
the more ſulphureous Marcaſites;. or what they 

at the Smelting-Huts call Marcafite Blocks: For 
the Sulphur which theſe, contain cauſes the Cop- 

r readily to run away from the Iron, and 
ave it behind in the Furnace. And here the 
power which Sulphur has upon the ſeveral Me- 
tals is very remarkable... We before obſerved, 
thar it renders Silver almoſt as fuſible as Lead * : 

It alſo. greatly increaſes; the Fuſibility of Iron, 
and Regulus of Antimony; but renders Tin 
much leis fafible than it is of itſelf; and Lead. 
even refraQory in the Fire: Whence certain 
Rules might be formed, for the uſe and appli- 
cation of Sulphur: to Metals, for the improve 

ment of Metallurgy. And thus the whole Art 

of Smelting ſeems to depend upon knowing the 
degree of Heat required. by every Qre;. ſo as 

to make the Slag, as well as the Metal, run 

thin, and evaporate, or diſchargs. the ſulphure- 
neee 9959 
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mine, daRite form. by mean ef an anions 

or inflammable matter, | 
* 4 deſeet in 


S $3. It ſeems primo pull 
— 7 of Fufoh, that ſo any Recre- 
e — 
Fe Slugs, of Mitals, nezentiy throws, 
— bfiteſh, from the Furtice, have Been wrought 
to onſiderable rofit E lite, more sxilful 
Workmen ; at ſeaſt it ſeeins mofe rational to 
See prom of Wer in de Se 8 
; $ in 
_— n Sec b kanne Lead A 
grown” rich in Sil yl lying to the 
Shen Air, or by 161 ering Churches, cr 
other roomy ; whil —— it ih rather ow- 
ming to the unskifulneſt of the former Workmen, 
Who were not able to ſeparate all che Stlver na- 
mrally contained in Lead; And thus it appears 
certain, that the antient Metkſhurgitl were un- 
ed with any way of extrücting, to profir, 
& {mall quantity of Sid bait of Copper; Which 
W now commonly done by an ingenſous contri⸗ 
vanee “: Whence the ancient Copper found up- 
on Temples, or other Buildings, tly 
contain Silver. So likewiſe in the /e of Dean 
they at this day work the Shy of their dd Iron- 
Morks over again to profit. 
Metals to © 34. All moiſture, and too müden 
be * ejudicial to the* Wofe ignöble NIetvls 
u; and ſometimes d pervits to the 
1 A ys PE falling upon melted 
Troh of Copper them expat h prodi- 
ere and ms Of ſelves 855 
a'force like that "OE 0 1 Canon: Add even 
55 Aae cooling will often osraftod the Turface 
- of che Meret do crack, np mp) the more in- 
| | 1 n fred, ee iſtüs out to 
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fy pegs apy ha moment that it begins | 
rigid; for thus the Water, by its cold- 
s, {uddenly. makes ſo thick a cover upon cho 


» * K p 5 
0 8 2 2 
- * 


e Pye Gemjhy, | 


ſe ill cffeQs,. 


vent thy 
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to throw a gantity 


tor of 
upon the lump 


Silver, as 


to 


durface of the Silver, that the hetter parts on 
inſide cannot break throngh the upper: 
{hence that ſpringing, or ſpauting out, of the 


Silver, which we — ſee in the ſmaller 


way. of aſſaxing upon the Teſt. when the Meral 
ſpontaneouſiꝝ cools, is entirely prevented. 
35. We haye already conſidered how Gold The 


5 
4 conſiderable difance ; whenee. either loſs - -- 


tel or miſchief may enſue. But to pre- on 
after Cupellation, it „ 


and Fier are to be ſepamted when mixed 3 f 2 


we ſhould alſo 27 how the leſs noble Metals 77d Wow 


done either by means of Fire alone, or by means . 


than Iron, will, in a proper Furnace, melt, and je, 


run entirely from it; whilſt the Iron is r 


wade to flow with the ſame: degree. of heat as 


melts the Copper, or elſe ſticks behind in the 
Slag. After the ſame manner Lead, being Le from 
more fuſible than Copper, 2 runs away 7. 


from it, in a Furnace kept of a due heat ſor 


che purpoſe. 
ſeparated in the ſame manner; the Iron floating 


the ſurſace of the Lead. Copper, Tin, 
e e Tc. we obſerved 1 4 


be ſeparated from Gold or Silver, by) ea | 
with Lead f; but then the ignobler CE 
loſt. And where only. a- ſmall. n _ 
od would in - c bee: 
83 eee ane An | 
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may be ſeparated from one another: This is % others 
of; Lead. Thus Copper, being more fulible vi. 455 


A mixture of Iron and Lead ad 
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Silver fram Nor can a ſmall proportion of Silver be well 
Copper. ſeparated from Copper, by any method hitherto 
Kuno; ſo as to e the Copper pure, or 
. . eaſily recoverable: Whence at the Sthelting: 
Huts the method is, to get the Silver out of 
imperfelt Copper, or whi i fill remains mixed 
with its own Sulphur, under the form of what 
— — Black Opper; which they melt, and 
; to run among a large proportion of 
melted Lead; then cafting the mixture out into 
large Blocks, theſe are Amed to a particular 
Furnace, and there ſet upright; ſo as that the 
Fire, being lighted a-top, may commodiouſly 
play between them. And thus the Lead melts 
away from the Blocks, carrying witli it the Sil- 
ver before contained in the Copper; the Blocks 
of which Metal are now left hollow, porous, 
ſpungy, and wrinkled, ' Theſe exhauſted Blocks 
are then removed to a hotter Furnace, in order 
d fo be farther drained of their Lead. The laſt 
0 NO are, now in another Furnace, reduced 
perfect Copper; and the hole parcel of 
— thus enriched, committed to the Teft,'i in 
order to ſeparate the Silver. 

Ke 36. In the ſame manner may C Obs 
yes by teſting them with a ſmaller propor- 
tion of Lead than is uſed to Silver Ores; tho 
this Operation requires a great degree of care 
and exactneſs, to prevent the Copper from be- 
ing carried off with the Lead, or used! So 
likewiſe when happens to be mixed with 
Iron,” the beft merhod of -ſeparating them, in 
the way of Eſſay, is to melt them with Lead; 


hich — imbibes the Copper, but throws 


Iron to the ſurface; where bein entangled 
with the vitrified SV of the 
taken off, and the Copper thus brought to a 
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very minute proportion of Lead, or its Fumes, 
remaining therein. 


37- © have not here confined. ourſelyes. to The Des 
the conſideration of one Metal more than mo- 090; 


3 but endeavoured, under 90 preſent Exe" 
periment, to thew the ways of . all the 


ignobler kinds, or working them, in the beſt, 


manner, from their Ores It is eaſy to apply 


this general No@rine, occaſionally, to the treat- 

— 3 Ather of Lead, Tin, Se 0 or Iron. - \ 
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955 t ether, If frft. covered, over. with the 
ux; which preyents the avolatien s 

1 Fo of beer its metalline ſorm. 


1112 
nod 


kind of Br: 


„ Whereas the common mer 
with Lapis Calanduarir requires. a conſide-, 


e Cala- 


this purpoſe they calcine 100 powder t 
en mix it With a little arcoal-duſt ;: - ANN 


e Pounds of "his mixture add five of + 


per Plates! ; then giv eleven or twelye hour 
Fire 1050 U imbibes about one. third Ws 
'of the. 


| = It is here — oF: that the Ca 
no 


Zink ; then ſtirring the whole well . b Zmk 


his is an expeditious method of ta 
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_ Imitations 42. Many curious Phenomena, * A 
of Gold. & reſults, happen upen eee and 
mineral Bodies in the Fire; Nd ve to 
be tried, and noted, en that might at leaſt 


direct the diſcovery, of ſev 8 1 "and, aleful 


mixtures, or compaulitions © iy, om 
-.-» - be encouraged to, iy Ep this Eng vit'y, 
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* heads, Snuff box 8 Ft. "But pe 
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parpoſes, may be © obtained' gs. 
method of treating Copper 1 85 er : 
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Amalgam be boiled 190 15 
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Colour, and more ductile tha Somme 
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Water; the internal part of the Ball will, at 
the ſame time, be sonverted into true Steel. 
And hence appears the | reaſon why certain 
Kgnots, ot Spindles, of Iron ate ſometimes found 
in the middle of n. ſo hard. that no 
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Oven; Aratified with — — | Hoofs, 
Horns, and the like, ſo as to exclude the Air; 
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Steel, bow 
wade. 


ern! . — Ae eig as it 
E ſuits the Steel for different uſes. 
Thus Grö are of one temper, Drills of an- 
cotliet, Watch -Springs of another, Razors of an- 
other, Oc. Which tempers are given them by 
b © quenched with different heats in Tallow, 
Wee or certain Liquors,” Juices,” of the like. 
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'»1s We learn — foregoing „ 
Thar different mineral and metallic matters bear 
di relations to melted Lead in Fuſion: 
ſome of them will not mir therewith, 
on ũts ſurſace · That others evaporate, 
and others vitrify it ; whilſt Silrer and Gold re- 
„ main unnitered by it, and unimpaired !! 
5 . That the noblex Metals have marly-he 
| 3 to nickſilver, a they! ave to 
1 i! tab Toi 'V ot 57-3, 5d 10 16 miäelted 
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Nun of Metall 
cared Laid; as being LARA da by chem. 
both, ſo as thus to be ſeparated from other | 
he ras ng oth 

3. in large wa e 
able by Ainding a properer pe way, than Bone- 
Aſhes, . for = making of Teſts, by working 


without Bellows ; and Pit-Coal, 
ang a well contrived * oy ie 
is hitherto im- 


4. That the Art of Aſſayi 

3 bur capable of RY confiderable. 

SI from chemical and mechanical 
ledge 

5. That the troubleſome 11 N ds . 
thod of r ng Gold from Silver by Quauta- 
tion, may be advantageouſly ſuperſeded” or ſet 
aſide, by means of Fuſion, 'or. 4  Aexrexous 
manage of the Fire . 

6 Gold and Silver are rely rendered 
abſolutely pure, or ſeparatec from all other 
kinds of metallic or mineral matters; atid chae 
to purify them in this manner, requires the uſe 
of better methods than thoſe commonly ufed 
for the purpoſe ; though the thing is ſtill per- 
formable by Art, and a ſuitable Proceſs * 

7. That the particular toy of common metal- 
lic Fun is wanting, for the improvement of 
Metallurgy ++. 

8. That when the Ore of in imperſect Mets! 
is in immediate contact with the Fire or Fewel, 
it yields the more and the better Metal, "than 
when contained in a Crucible, or Tape from 


touching the Coals f. 
9. Thar a lan gad Figs leſs the Heid of ap 


Ore; but a brick one, if not too long conti- 
ce ghz That 
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inati 1 Fongers, or 
5 er 1 ſage ilar ion with any in- 
dana le matter. 9 3 theit ern 


255 at the great enemies to duRiiry 

the. true metallic nature, are Sulphur, Co Aab 

and things compounded thereof tt; but that all 

unctuous 70 inflammable 1 are re 4 
etals, and promote or, reſtore , theit 

Then votes Merch +. 16e * þ 

16. That Copper may be made to. 

, Gald, and ax the ſame time not 

loſe, biit increaſe, its = * Ta 


gamateg with, and diſtilled 


e 1 ty 


971 2 


wy * Ye — 


* 


of Myin 


ind that, probably many by: . or compound ; 
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wt 33 CONTAINING 


Przorzs.cHnr; r Experiments relat- 
ing to Gunpowder, Exploſions, and 
Phoſph or. 
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HE preſeut Deſign is 


„TEE pr is to enquire into 
Ide nature of Gunpowder, Exploſions, 
and Phoſphori ;" to try if any "uſeful 

doktrine, or diſcoveries, may be thence derived, 

a for the improvement of 'Chemiftry and Natural 
Philoſophy. We' propoſe, (1) to examine into 

the nature and compoſition of Gunpowder, 

with the ways of trying and improving it; 

(2) to ſhew ſome of the more remarkable kinds 

of Exploſions; (3) ro examine ſome of the more 

eminent Phoſphort ; and (4) to deliver the Doc- 

trine pointed out by this Lind of Experiments. 

Te ham 2. Our firſt Experiment, therefore, will ſhew 
_ of the Ex-. the method of making Gunpowder ; our ſecond, 
N, the method of making the Pubvis and Aurum 
fulminans; our third, a method of producing 

Heart and Fire by the mixture of Sulphur and 

Iron Filings; our fourth, a method of produ- 

cing Coruſcations, with Oil of Vitriol and 

Iron Filings; our fif#h, a method of producing 

Fire and Flame by the mixture of two cold Li- 
 quors;- and our fixth Experiment will ſhew the 
82 of making the liquid Fhoſphorus of 

rine. 
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1. We took four Ounces of refined ter- 
an Ounce of Brimſtone, and {ix Drams o 
Small- Coal; theſe we reduced to fine-Powder, 
and continued bea ting hem, for ſome time, 
in a Stone Mortar, * a Wooden Peſtle; 
wetting the mixture, betwe&n whiles, with Wa- 
8 to form the whdle into an uniform dul þ 
r 2 
it throagh a Wire Sieve ſit for ne "oo 
And im this form, being carefully dried, it . 
comes the common Gun powder. 
a, We termeriy Bens. che bey of - refining ng -. 
Salt · Petre for the makiug of Gunpowder. Inf-erixed 
Get to reduce this/Salt'to Powter, they dk. 
ſolve a large ity of it in as ſmall a propor- 
tion of Water as poſſible ;' then keeping it con- 
tinually ſtirring over the Fire, till the. Water 
exhales, a white dry Powder! is left behind. 
| 74. In ordet to purifyrhsBrinfione-cployed, = 
they diſſolve | it, with a very gentle Heat; then oo Mr 
ſcum and pafs it through a double Strainer. 
the Brimſtone ſhould happen to take fire in the | 
melting, they have an Iron Cover that fits on 
cloſe to the melting Vellel, and damps the 
Flame, The Brimflone is judged to be ſuſſi- 
ciently:refived, if it melts without yielding any 
terid Odour, between two hot Iron Plates, in- 
to a kind of red Subltance. e e | 
4. The Coal for the of bern n. Coal 
is 4 that of Willow, or well charred prepared. 
in the uſual manner, and reduced to Poder: 
a coo: we 2 for _ 
3+2. Qs 1 | 
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this rakes 1 big > 
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de, the Paper, or firing the other Heaps, | 
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oY 211. T0 . * 
Feng! ſeems. proper to make e Rang ander y 
me large, and to have it; well ſifred from the ſmall 
We ſee that Ganpowder reduced to 
Paſt has little exploſiye force; but when the 
. are large, the Flame of one Grain has 

.- _  -a,ready, paſlage to another; ſq that the whole 
* parcel may thus take fire nearly at the ſame 
time; othberwiſe much. force may be loſt, or 
map of the Grains go away, as Mot, unfired. 
x 13. It ſhould alſo ſeem, that there are other 
. ways of increaſing the ſtrength of Powder ; par- 
ticularly by the thixture of Salt of Tartar : * 


perhaps it were improper to Orgy 2 2 


of this kind, as Gunpowder ſeems alread 
e 5h 
3 ce as been meh lk of a ger Pow 
4 "der 3 ; ahh, if i 45 anſwered r character gi 
it t be a dangerous th 
A wal 4 that this white Powder w will throw 5 
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Some of them ue have ſeen diſcharge a great 


number of Bullets ſucceſſively ; even the = 


whereof would go through an Inch-Plank, a 


ND might anſwer the ſame end as a Muſ- 
But whether it be practicable to make 
great Garsin the ſame manner, is another con- 


eration ; and 72 depends upon finding a 


to reſiſt the violent 


ſuſficiently' fro 
x ht be NON by the 


5 heren ith Air mi 
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5 runs and Aurum — 


a And AED [Wind-Guis 2 are ieren. ge 
a has not, perhaps, been well conſidered: . 


the diſtance of 1 ſeveral yards: 80 chat this. wo” 


T5; We tech thred Ounces of purified Nite, ba fuls 


o On nces of Sur of Tartar, and 'one Ouncemi 
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Sulphur, being loolened U3;c the B 5 
wards one , ano e 
Tartar, with o — — 


1 0 
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A, violence, 


F le into Vapour 
and Flame. 
Anram 17. We. diddolved a A. em Grains of fine Gold 


in 4 then | 
En nos,” Vat Tartar; A 1 


. der, which we. dried wh 155 — 
+. ſingle Grain of this, SIE: 1 
the point of al iy 250 hed 
Candle, preſeacly wear, of,. with a very 
and — * 


Is odd 138. This 8 —— 
Propertes, able properties ; 1 ns not, ike, the 
_ Pubyis or a 1 onder, require the 
z Fr make it explode ; 
drone the molt xe 
2 J 
4 give. this Report, 
ins go fy ot of Hear then ſuffices to kindle 
any of the moſt inflammable Bodies; or even by 
being en in g Mortar, or dried on 
3 (2) It r * rte Fore 
in baus, as well as in the ohen Ar; and when 
made to explode in the exhauſted Rece eceiver, a 
ins Gold has been 7 Aicking. to, the 
 ... Giles of the Glaſs. ( The addition of a ble 
Brimſtone to ts Powder e ai. 
i nating property; ſo 
ed — Gold. is ſex le andy be 
——— —— » by 
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he Rav 19. Hence it ſho bead ether ihe Body of th 
— Gul in. this Pawnlex.i6 Jubail divided by, the 
action and interpoſition of the parts of the com- 
pound Menſtruum ; which Mealtruum being of 
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. and appli 2 ay, 1 wars 

ſſiophbers, account for ſeveral Pane of Na- 
ture; 2 burning A iy he org 

Fires, Earthquakes, hot Ba Thus, for 

| Inſtance, as are wo 9-20 th ties of Iron, 

ms” and Sulphur, found in the Bowels of the il 


Earth; as alſo Marcaſites, which are a mixture 
of the two; when theſe come to be Wet, "as 
they may, on many occaſions, with Water, * tis 
eaſy to conceive, that RN” muſt heat, ſwell, fer- 


2 e a hot Steam or Va- 
Eat 


a 
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oe way through certain 
h, * ſhall produce Earth- 
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"ferment, a 
ns to take fire, © 
7 1 and 
| of the Earth, ſome- 
times an and ſhudder * Caverns to n 
At which time the hot Vapodrs, 
the Exploſion, and ex 

of the 1 IT may raiſe 1 —— 
. canes, ot make the Greumdd 
or the Sea boil up in certain 
phureous Vapours at other times aſcend; 


other matters, ' take fire; and thus 
Thunder, Lightning, the Farora 
6. other tary Meteors: Ar f ehis { | 
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23. . took a cut Body, RA of WAN ans 


two or three Quarts; and put into it threg Geeſe 


Ounces of Oil of Vitriol, and twelve of com- 
Water; then warming the mixture a little, we 


threw In, at ſeveral times, two Ounces, or 


more, of clean Iron-Filings ; upon which an 
Ebullition, and white Vapours, aroſe ; then pre- 


ſenting a ee Candle to the Mouth of the 


Body, the Vapour took Fire, and at the ſame 
time afforded a bright Fulmination, or Flaſh 
lke Lightning. The Candle being ſeveral times 
applied, in the ſame manner, afforded' the like 
Coruſcation ; during which we ſometimes found 
the Glaſs filled with a Flame that reached, and 
circulated, to the bottom of the Liquor; and 
ſometimes the Flame only roſe into the neck of 
on Glaſs. | OST 120 


de Lof Vitriol 


largely diluted with Wa- 
ter, to make the — 


enſtruum fit for Giflblving 


the Metal. Tis alſo requiſite to heat the Li- 


quor a little, in order to promote the Solution, 
that the Vapour may aſcend the freer : But if 
the Liquor be too — the Vapour will riſe too 
faſt ; and ſo, when the Candle is appliect, only 
take fire in the neck of the Glaſs, without max 
ing AA Fulmination. 8 
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* Ser Sir r Newton's 


eries; at the 755 of his Optics; 


and M. Lomvery's Paper upon the Subject, in the French At- 
moirs 
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3 the ſame principle : the Orr 
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erful Acid, correſponding to 
15 aud Iron, in Kelf, _ 
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it is not the Salp od. 


2 and cryſtallized, it affords cis 


Nitre, or Aqui fortii, being uſed in pi caſe, 
of Salphur, ang of Alluth, which are 10 
Nn hare here the, kme &ffeRt a 
Gabel Alldoßer y inadver tentiy 
proaching a Candle vear 5 mouth of t 155 Gta 1 
trio], in ordef to male the 
Iron; for if what remains i in the the Glaſs a cer ha 
great perfection, like what we before gb lexved 
22. We would recommend it eufious 
in Chemiſtry, to endeavour to 
in the nt 
ment: For this Vapour has . 


e 10 Fulmibaticn ; But the Spirits of Sale, 
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4 We rb W inal of thing — 

Spirit of Nitre, prepared with Oil of Vitriol, — +. 


155 Spirit of 


Frag into a clean and dry four Ounce' 8 
= ory 


we — * it under a Chimney; then ea. 
once, poured to it a Dram 
Oil off Bae Cloves; and 
uced a loud Noiſe, a 
s (ering with a conſidera - 
ng extinguiſhed, a reſinous 
n, was found at the 


200 To render ls Experitnenc Cafe (1) it cu. 
. beter performed under « Chimney that 
_— rry up the offenſive Vapour; (2) the 
Oil mould be poured from a Vial fixed at the 
ke of a Sk, to 8 a 80 of the 1 — | 
ying upon the Operator: And to 
1888 it elle (i) the Spirit of Nitre 
ſhould be fir and freſh drawn; (2) the 
ellel wherein the Mixture is made ſhonld be 
5 that the. Matter may have room to ſwell; 
t 


(Se Ou 2. be po poured in 1 oy 
the more expeditious Mixture; t 

Gally-Por ſhould be perfectly dry, the Oil ge- 
wine, and the Spirit ſtrong, and new drawn. 

30. This, Experiment is neither confined toExreded. 

one certain Oil, nor to one certain Acid; the | 
diſtilled Oil of Saflafras, Guajarum, Box, Ja- 
maica Pepper, cinnamon, or even the empyreu- 
matic, Ofls of Hartſhorn, Blood; Ox. will ſerve 
the purpeſe ; or, in general, any thin, eſſential 


On, /hickened with Palſam of Sulphur, Tc. For 
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ſome degree of thickneſs or tenacity in the Oil 
ſeems a primary requiſite, to make it explode 
with Spirit of Nitre; and for acid Spirits, Oil 
of Vitriol, and moſt of the other acid Spirits 
highly rectified, will uce Flame with the 


aromatic ladian Oils, if unadulterateu. 
33᷑1. The Experiment is made to give the great- 
k ęᷣ̃ ſurpriae when Gunpowder. is fired by pour - 


ing a cold Liquor upon it; for if Gunpowder 
were put 1 Oil, this alſo would be fired, 
upon pouring in the Spirit of Nitre. Hence it 
may ſtrange that Camphire, which is an 
exceeding inflammable Subſtance, ſhould not 
take fire when added to the Oil, and treated 
as the Gunpowder. The reaſon ſeems to be, 
that Camphire contains an Acid; and | 


2 ben diſſolved in the Oil, ſomewhat anticipates 
br leſſens the force of the Spirit of Nitre that 


extraordinary effect; 


is afterwards applied; ſo that the Shock betwixt 
the two is not now enough to produce 
Flame: For in the Sock, or violent Confli& 
'betwixt a ſtrong Acid and a thick Oil, diveſted 
of Acid, 50 eee in the Experiment 
appear to uUced. - "DEE; 0 3 
32. Nor is the effe leſſened when the Expe- 
riment is performed in vacuo; where half a Dram 
of Oil of Carraway-Seeds, and a Dram of Spirit 
af Nitre, have made a Flaſh like Gunpowder, 
and oy the 22 n Jlaſs ſix 
Inches wide, and eight This is a very 
hag PIER from 'moſt 
other flaming Bodies, which rather deſtroy than 
generate Air: But there muft be a large quan- 
tity of Air, or ſomething of equal force, gene- 
rated by the exploding Mixture, in order to 
balance and over - power the external e 
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which in "his caſe was ſeveral e 
Hence it ſhould: ſeem that the force of our explo— 
five Mixture is much greater than of Gunpow- ' 
der; which will not explode in vacuo, nor, with 
the aſſiſtance of the Air, produce any thing like 
ſuch an effect. It may e be worth con- 
ſidering, whether ſo great a power could not 
be applied to ſome uſeſul purpoſe. The mix- 
= = be —— cheap, by uſing 2 the 

ols an erous eumatic Oils, in- 


ExrsI ANT VI. 
: The liquid Phoſphorus of Urine, - ' 


33. We ak half a Dram of Campliine; and Solid Phoſ- 
nd-it in a Glaſs Mortar, with three Grains 

of the ſolid Phoſphorus of Urine; then added — 

much eſſential Oil of Cloves as ſerved to reduce 

the whole to a fluid form. The mixture thus 

made may be rubbed upon the Cloaths, the 

Hair, or the Hands, without danger of burn 


ing“. 
34. Chemiſtry hath ſcarce afforded any thing mw of 
more ſurprizing than the common- Phoſphorus, Pn. 8 
To ſee Letters traced with this matter become on. 
luminous in the dark, Images and the Bodies of 
Men to blaze with Light, and abundance of tbe 
like Experiments, performed by means of Phoſ- 
phorus, made many perſons curious to know how  * 
it was prepared f. The preparation indeed ſeems 
even to this day kept as a Secret in few 


wn and : 1 did at a very great 
m_— it would de of 
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WT, pborus of Urine. It was diſcovered 
One Brad, an obſcure Chemiſt of Hamburgh, 


. 36. thod of making 
. his 5 3 — of freſh Urine 


= 5 3 * 


1 . NINETEENTH. 


fingular ſervice to Chemiſtry, to render this 
10993 og auch diſcover: 16" Waker 


5 e 2 e ; 
kittle upon e INRA this Pho com- 
monly. Kunckell's Phoſphorus, or the Phoſ- 
by accident : 


fumbled upon it as he was after the 


| Philpfophers Stone; which he firmly believed 


lay concealed in Urine. This thereſore 
he tortured a thouſand ways; and at length, 


after a violent Diſtillation, a ſhining mat- 
tex, ſince called Phoſphorus, in his Receiver. 


This Matter was ſhewn to Dr. uncle; but 


the Proceſs was concealed from him. Soon af- 


ter this Brand died; and Kunchel refleQing that 


E Brand worked wholly upon Urine, he continued 
to work upon the ſame Subject himſelf for four 


1 length, in the year 
1679, ſound the thing he fought after. Doctor 
Kvaſt has uſually paſt tor the Inventor of this 
Phoſphorus ; he being the. firſt that carried it 
abroad ; though he only diſtributed it for Dr. 


" — at t time ansoquainted | 


over a gentle Fire, to a black, and almeſt dry, 
Subſta nee; then with two Pounds thereof tho- 
roughly mix twice its weight of fine Sand: put 


into a Erk coated Retort oſ 
5 and, having a-Quart or two of 


* Clear Water 10 2 a large 2 with a long 


Neck join it t the Rerort, and work in a na- 


Red Fre: let the Heat be ſmall for the two firſt 
hours; then imerenfe it gradunſty 
violence. And continue thus for three or four 

Fo 7 "eu 5 N "5+ 7 2 | ry KI & 


to the utmoſt 


7 


' / 
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hours factefively: At the expiration of which 

time there will paſs into the Receiver a little 

Phlegm and volatile Salt, much black fetid Ol, 

and laſtly the matter of the Phoſphorus in form 

of white Clouds; which either ſtick to the fi es 

of the Receiver like a fine yellow Skin, or fall 

to the bottom in form of a ſmall Sand. Not 

let the Fire go out; but take not away the 

Receiret before tis cold, for fear of ſetting the 

Phoſphorus on fire, by admitting the Air. To 

reduce theſe ſmall grains into one piece, put 

them into a little Tin Ingot-Mould, along with 

Water; hear the Ingor, to make the Grains 

melt together; then add cold Water, till che 
matter is congealed into one ſolid Stick, like 
Bees- Wax; which being cut into little pieces 
fit to enter the mouth of a Vial, may be 157 
ſerved by Water; and keeping the Glaſs cloſe 
ſtopped. If the Glaſs were not to be ſtopped, 
the Phoſphorus would turn black on its ſurface, 
and at length be ſpoiled. -_— 

37. The Cautions required to make the Pro-Cautions; 

cels ſucceed are, (1) to evaporate the Urine, | 
while it is recent; (2) to prevent its boiling 
over, and ſo Iofing the moſt unctuous part; | 
(3) to let the matter afterwards ferment in op a 
cold; (4) to m5 Ns beck matters with Tk GO” 
to prevent irs melting running together; 
(5) to ufe a Stone Netort, thoſe of Earth being 
too porous, and ſuffering the Phoſphorus to trank= 
ude ſooner than paſs into the Receiver; (6) to 
tiave the Receiver very large, and with a ver 
long neck, to prevent its breaking and overs; 
heating; which would either evaporate the white 
Vapour wherein the £hoſp Fs por cha or elle 
prevent its coagulating; G to put Water ino 

the Receiver, ping it cool, and quench» | 

ing the Phoſphorus, - it falls to the bottom; 
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(8) ro make the Fire ſmall at firſt, that the Re- 
tort may be preſerved, and the black matter 
gradually dried; which would otherwiſe ſwell 
and come over in a black Froth: Luſth, tis 
found neceſſary, that the Urine for the Opera- 
tion be of ſuch as uſe Malt-Liquors, rather 
than Wine. All theſe circumſtances being re- 
quired for obtaining the Phoſphorus to advantage, 
no wonder if ſo many of thoſe who attempted it 

5 1 1 7 1 5 : 
The Proceſ 38. This Operation may be greatly ſhorten- 
 Jhortened. ed, by freezing and pp Bin? freſh Urine ; 
afterwards evaporating it, with care; then di- 
peſting it per ſe in the manner above mentioned. 
When thoroughly digeſted, commit the matter, 
in a large quantity, to an Iron Pot, with an 
earthen Head, as the Chemiſts uſually do ſor 
making Spirits of Hartſhorn, or the Spirit and 
Salt of Urine: And when thus all the Salt and 
Oil are obtained, let the Caput mortuum be taken 
out, and mixed with twice its own weight of 
Alum. The Matter may now be put into a 
well coated Long neck, and worked with care, 
in a Reverberatory-Furnace, into very large 
Receivers, filled with Water, and connected to 
the Long necks by Adopters; the lower ends 
_- whereof may enter the Water, as in diſtilling 
of Quickſilver; the Operation being continued 
for eight or ten hours. And this we apprehend 
to be the beſt way hitherto known of procuring 
Phoſphorus to advantage. Dr. Wall informs us, 
that Mr. Boyle, being concerned to find how 
- ſmall a proportion of Phoſphorus was afforded by 
VDrine, deſired him to look out for another Sub- 
ʒject that might afford it in greater plenty. The 
Doctor afterwards cauſing a piece of dry matter 
to be dug up in the Fields where Night- men 
emptied their Carts, he obſerved a great 2 
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of promoting this kind o 
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Matter the Doctor immediately carried to Mr. 


Boyle ; who ſet Bilgar the Chemiſt to work upon 


it: But the could obtain very little Phoſphorus 


from it, till another Material was added to it, 
in Diftillation ; and then he procured Phoſphorus 


in ſuch plenty, that, ſelling large quantities at 
ſix Guineas the Qunce, he ſoon became rich, 


and left England*, The matter which thus 


fixes and increaſes the Phoſphorus, we apprehend - - 


to be Alum; which is itſelf not only in ſome 
meaſare prepared from Urine, but appears to 
afford the ſame kind of Acid that Phoſphorus 


yields by burning: For upon its Analyſis, 


Phoſphorus appears to be a compoſition of a ſtrong 


Acid and an inflammable Matter, exactly in the 
manner of common Brimſtone ; whence it may 


not improperly be called an animal Sulphur - 


And accordingly, like common Brimftone, it will 


burn under a Glaſs Bell, and afford Flowers, 


ris per Campanam, by attracting the | moiſture of 


che Ar. lp Free e 

' 39. And in this manner it has been uſed, ſo as 
to produce extraordinary changes upon Metals, 
eſpecially in the philoſophical view; the Acid it. 
ſelf, even without Heat, proving a Menſtruum 
to perhaps all che Metals. But when this Acid 


is driven into the Pores of the Metal, by the 
action of the Flame. in burning the Phoſphorus, it 


ſeems productive of much greater effects; as is 
known to thoſe acquainted with the ſublimer 
Metallurgy. And it is ee, with a view 

; | Experiments, that we 
have beſtowed ſo much of our LeQure upon fa- 


cilitating the method, and eaſing the expence, 


See the Philoſophical Tranſaftions, - © 


— 


F. 
Uſes 


that become an acid Liquor, like Oleum Sulphu- 


nber 
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" r & 3 CK. 1 : 

Of Pyrotichny. © . 405 © 
ber of ſmall particles of Phoſphorus therein. This | 


Other kind. 
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©" of preparing this Phyſphorus ; which of ell the 
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- 


kinds birherto diſcoyered ſeems the moſt uſeful. 
40. This Phoſphorus has been ſeveral ways diſ- 
nfed, fo as to make it appear under various 
1 5 ſometimes a8 4 Solid, ſometimes as a 
pid ſomerimes as an Ointment, ſometimes 
ASA e „There are alſo others 


bl different Ends; of which we ſhall only men- 


tion two, diſcovered hy M. Homberg.; the firſt 


The black is that uſually called the Black Phoſphorus, now 


Fa 


- 
-— * - 
* 1 


7 


chorus 


5 


* 


commonly , prepared with Alum and Wheat 


Flower, by taking four or five parts of Alum to 
one of Wheat Flower, and caleinipg.them toge- 
cher to a brown or blackiſh Maſs ; which being 
eech and put into a Vial, ſer, looſely 
topped with Paper, ' a Sand-beat, ſo as to 
continue glowing hot for ſome time; then remo- 
ving the whole from the Fire, ang ſuffering it to 

0 95 and at laſt Ropping the Bottle 
cloſe. A little of this Powder being poured our 
of the Bottle, and expoſed to the open Air, 
zmmediately takes fire, and appears like a glow- 
ing Coal. Bar the Powder mult be freſh made, 


to have a ſtrong eſſect: For the Sun's Rays, or 
dhe moiſture of the Air, r 
red to it, deſtroꝝ its virtue; whence it ought to 


be kept in a dark and dry place. Tis rewark - 
able of this Phoſphares, that it may be made al- 
wal from any animal or vegetable Subſtance, 
inſtead of Wheat Flower; but that no Salt what- 
ever can be ſubſtitiqted inſtead af Alam, 


ment, and ſhoyld be fired ich an let Rod, 
n a ; . 48 . 85 5 „ * 


- of png. - 


to prevent its running over. / 3 

pre it may be poured into a Bal 

9 nd when cold, ewill appear of a 
ey 

If now it be firuck upon with any hard body, 

it appears as on fire in the whole extent of the 

Stroke; but the Matter being brittle, it may 


be proper, for the Enpericbent's ſake, to 3 
little Bars of Iron, or Copper, into the — | 


Matter in the Crucible; for thus they will be 


enamelled, as it were, with the Matter; and 


theſe Bars may be firuck upon, ſo as coinmo- 

diouſly to repea 

— ag rp — The 
a ce, to prevent phorus 

1 


for a limpid Oil, from the common fterc 
matter, that ſhould fix Quickſilver; and tlie 
ſecond, by « etideavouring to caleine Sal- Ammo- 
niac with 


C7 
43. There have been no very 


but the Phoſphorus of Urine has been e 
for making many cutious Experiments ; a Jew: 
whergof we ſhalt here exhibit. 


(i) The Light. of this -Plyſthoris appearing 


the . 
the Water whevetmUrone. 


ie ca Uh In chd Air. 
J hot weather it is. obſatved to 
exactly to reſemble Lights - 
cis as 
= Clouds and Vas Nr 
my apanrs. 
* Dd 4 (3) . 


and almeſt as if it were vitrifted;, | | 


t the Experiment ſeveral times - 


running, by the moiſture of the 


42. Both theſe Phoſobori were discovered by Dicever | 
accidens: The firſt was obtained by ſearching® Phoſe 


8 
Lime, 10 25 6 render it fable ke | 


conſiderable 
—— of theſe to Phoſphors hitherto diſcovered; | 
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*23f 3) Theſe Flaſhes: of Light are not apt to 
kindſe or burn any combuſtible matter, in which 
they reſemble the harmleſs kind aſ Lightning; 
WY but in à condenſed ſtate this Phoſphorus burns 
= very furiouſſy, and with a moſt ” penetrating 
8 8 Fire, ſo as to melt and diſſolve Metals: In 
which reſpect it again reſembles the more de- 
ſtructive kinds of Lightning, which are found 
to have the ſame eſectss. 
() If a little piece of this Phoſphorus be view- 
ce ed through a Microſcope, the internal parts ap- 
| r in a conſtane'Ebullition, 7 2 
) A little piece of it being put into a Silver 
Spoon, and held over the Fire, it burſts out 
into a ſnining Flame, leaving a red ſpot in the 
: of a corroſive, acid taſte; and being 
diluted with Water, the mixture makes a con- 
-fli& with Oil of Tartar per deliquium. 
(6) I a little of it be ground in a Glaſs 
Mortar, with twenty times its own weight of 
Nitre, it does not take flame, but only diſperſe 
'a ſhining property through the Body of the 
- Nitre; but if ground in the ſame manner with 
© Tron-Filings, reduced to Powder, a bright Flame 
= immediately enſues. 3 
0%) Though this Phoſphorus appears to be a 
Eid of Sulphur; yet it does not diſſolve in high 
rectiſied Spirit of Wine, but communicates 
ſome ſulphureous parts thereto : For if this 
Spirit be poured to Water in the dark, it 
vViaiocelds a faint degree of Light. 
08) The nature of this Phoſphorus is conſide- 
. ably changed, by being long digeſted with Al- 
_ - *coholx For thus it becomes a kind of white 
-rranſparent-Oll, that does not coagulate with- 
__ cut an extreme degree of cold, nor afford any 
* ; a” manner of Light 3 and when freſh Spirit of 
e Ea Cons. Lo 


4 g 


| | 1 A "a | a" ys wa 9 
81 1 , 74 L * 1 8 5 | 
* * - "3. 
ine 1 h it does not, like | 
Wine is poured thereon, it does not, like other | 
” 4 * a” F - „ && ar * 1 - 1 6 
Oils, mix therewith, nor diſſolve therein. 


(9) If this Phoſphorus be ſeparated from the 
Spirit of Wine wherewith it was digeſted, and 


be afterwards well waſhed in common Water, 


cv 


it, by degrees, recovers its former conſiſtence, 
and coagulates into a tranſparent matter, whiter 
than before; but neither affords ſo much light, 
nor recovers its primitive ſhining virtue, nor its 


— yellow colour. ' 1 


(20) The Spirit of Wine ſo ſeparated" be- 
comes yellowiſh, and ſmells ſtrong of the Phoſ- 
phorus; though it ſhines not, except when poured 
upon Water 00705 n ft rn tes 
(11) "This Phoſphorus being mixed with a large 
2 of Pomatum, makes, as well as with 
mphire and the Oil of Cloves, a ſhining Un- 


| 8 may be rubbed on the hands and 


, without danger of burning, ſo as to render 


them luminous in the dax 


(12) If a piece of Paper, or Linen, be dipt 
at one end in Spirit of Wine, and a bit of Phoſ- 
pborus be cruſhed on the other end that remains 
dry, the Spirit will be ſired by the . 
without But the ſame thing 
will not happen, i Paper were dipt in Oil 
of Turpentine, nor if a bit of Phoſphoris were 
rubbed upon the end dipt in the Spirit of Wine; 


only when the Spirit is entirely eraporated the 


Phoſphorus will burn, though with difficulty, and 
ſlowly. 29 en angileine dt ow {127 1 x % 
44 There are many of theſe odd kind of 
Experiments that might be made with Phoſpho- 
ms; which is a Subſtance that ſeems, in Che- 
miſtry, to be much ſuch a thing us the Loadſtone 


in Natural Philoſophy ; and its effects almoſt as 
add and diſficult to explain, for want of knowing. 
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1. We hath 5 the 5 "26 e 
Thar Guopomder, and the Arts thereon depend- 
ing, are capable of farther improvement; and 
that more ſorcible and deſtructive. inventions 
than thoſe at preſent i in uſe are diſcoretable, if 
required *, 

* That, in panticnlar, 2 uſe. may be 
made of compreſſed Air in this way, the mix- 
ture of Iron-Filings/and Brimſtone, in 
quantities; the Pulviſ and Auram fulminant, Salt 
of 1 the 2 of certain cheap Oils 

tics, for 2 eur pow- 
Shad deſtructive eſſects f. OTE FAT Te 
| d en Bavake, Hot — — are imita- 


ble and . — by chemical Experiments: 


es, and exploſive Powers F. 


4. That Fire and Flame are * 


the ſimple mixture of iated 
| made with ſafficienc RR that Oltfreed 


. Minn by this action ot the Cm aud 
ſtrong union of acid een eee e 
ate producible . 

6. That very violent Exploions may be made! h 


Air F. 


in vacuo,. as well as in the open 


F. That the Phoſphoras of Urine is e 
to many extraordinary purpoſes ; particularly to 


the introducing of uncommrt Om in metal 
1 e 
. t Us — eh =244d 3. Leer 
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8. That as moſt Moser of chemical Ex- 
ploſions and Phoſphori were accidental, greater 
may be expected from 2 
rience, conducted by Reaſon, and by a farther 
diſcovery of Cauſes and Axioms*, . 

9. Thar the Phoſphorus of Urine may be made i 
in large quantities, and with ſmall 4 1 4 
as to afford defirable opportunities for the far- | 
ther i n of Chewifer and Metal- 
lur 

4 That there may be many latent properties a | 
in Bodies, remaining unknown: to us, for want 
of making the proper Experiments; which alone, 
can diſcoyer, and. bn thoſe properties to 
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„ of applying Chemiſtry 70 the far: 4 

Ber Service and Improvement of Na- 

5 1 Arts, e and | 

. =— 4. 43 2 « 4.9 | 


ty UR preſet L. Ledure i is rlatended to Pak 
2 0 1 ways of extending and | 
„3 ying Chemiſtry to the farther im- 
provement Na Philoſophy, Arts, Trades, | 

5 * and Mannfagures: For though this be the ge- 

6 r Courſe; yet we 
Pn Pn. - proper to beſtow our laſt Lecture ex- 


« y upon 2 Subjea. We ſhall therefore, 
* E 5 4 Chemiſtry into its ſeveral Branches, 
_ © and ſhew how each of them may be farther im- 
_— ; (3) exhibit a ſet of X tend- il 
that end; and (3) offer a few Rules for 
„ its farther application and e 
Sm 2. Chemiſtry, in general, may be uſefully di- 
vided' into Philoſophical, * Commer: 
cal, and Oeconomical Chem 
Nr . eb col Chemiftry we underſtand Che- 
* practiſed in Miniature, after the manner 
t Courſe; ſo as to diſcover the | 
__ Cauſes of phyſical — — to make neu 
Diſcoveries in Nature 


4. 


lation, Extraction, and the like. 


4. By Tecknical Genin we u . 2 
5 7 75 ſervice xr * an Art; 15 2 as "to 4 . A 
form, aſſiſt, promote, or ae rg 0 the e N 1 
way of buſineſs. ef 

5. By Commercial Chemif we mean rhe 3 


— , 


Canmerch Chemiſtry to the rs * ar 
commodation of a Family. 

7. Philoſophical Chemiſtry conſiſts of three» pgs _— 
* vix. Irvention, Rationale, and Baue =. 
ment : Whence we may define it a particular? _— „ 
Exerciſe of the rational and inventive Faculties 
of the Mind, leading to Experiments, and 
thence to the diſcovery of Cauſes ; ſo as to 
form Axioms, that ſhall rationally account for - 
Phznomena, and diſcover Rules of Practice for © 
producing uſeful effects. And thus Philoſophi- 
cal Chemiſtry is not only a Key to all the other 
parts, but of itſelf diſcovers the Cauſes of ma- 
ny natural Phænomena; as particularly Eartk- 
quakes, Vulcano's, Vegetation, the growth. of 


Minerals, Oc. 
11 9 Ne. 
| e 


8. This Branch of Chemiſtry alſo. 
the general forms and qualities of Bodies, 
whereon their properties and effects 425 1 
as Volatility and Flxedneſs, Fluidity and Firmw- 
neſs, Colours, Taſtes, Odours, e . 
Fermentations, Solution, Precipitation, Cong 


* F &  # 
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9. To this part of Chemiſtry i it likewiſe a 


longs to bring new inventions to the teſt, ſo by 


ro diſcover their validity, or inſufficiency.;..Th 
when any hint i is ſtarted for a new Trade, E | 
6 en method 
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methocl invented for the improyernent of an old 
o_ before any * = ih apple in 
e larger way, the proper Aſſay or Experiment 
mut firſt be perforined in Vim ture; where if 
«IX, prove prove. ſucceſsful, this may rationally encou- 
© kn ereftivg of ſuch a difcovefy into an art, 
pie en to the improvement of buſi- 


* 10; To have m ende of this whole Proce- 
Adaute, we need but reflect upon the general office 
of che'Aﬀfay-Maſter ; ; who before-hand diſcovers, 


min Miniature, the quantity of Metal contained 
in any Ore ; thereby giving a direction 
to the Operator ar the larger ce. 
thus Phi 12 Chemiſtry plays n its 
. he _ the Technical, Commercial, 


mi. . ane 


— vantage, there are ſeveral deficiencies therein 
— TR. that require to be eee And firſt, che La- 
ratery. - on ime, and E 2 ny * procure 
pet Une, reſſels, Utenſils, an Sub- 
12 ready and commodious exerciſe of 
Art, have been a great hindrance to its 
RSS Upon . which | confideration we 
have endenvoured to collet togerher a commo- 
dious Philoſophical Laboratory in a portable form, 
_ arrended with as many corivenieneies as the na- 
. rare of che thing will allow ®. 
12. In our Definition of Chemiſtry}, » e en en- 
dearouted ro avoid the common error of 
_ ning this Arr to the ſole ufe and x plication a of 
Furnace: Fire. We hope to have ſhewn , chat it has a 
flight to employ the other Elements Air, Wa- 


=; radii. 


> and Earth ; to which we may add A1 
1 * s An 
#- e I — 3 — — * ; 


for introducing x Portable Laboratory,” 
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d various kinds of Motion. And if it be re- 
membered, that Chemiſtry is the Art of analy- 
fing and compounding” Bodies by means of all 
the Inſtruments we can procure; an attempt to 
introduce ways of working in the Art without 
Fire or Furnace, will not appear ſurprizing. 


13. Nay; if a due eftimare were made; and Porticuler- 
the full ſcope and extent of Chemiſtry Aae, 238 


dered; a large and curious part of it would ap- 
pear to depend more upon other things, than 
upon the direct uſe of Fire: Thus, for example; 
the whole of Fermentation and Putrefaction 

two expenſive Operations in Nature and Art, 
are performable without the uſe of either Fire 


or Furuace. Farther, the action or inſtrumental 


efficacy of Air, Water, and Earth, might, with 
regard to chemical Operations, be oppoſed: to 
the action of Fire; which has ſtill a more direct 
2 in, or rather es. viz. Cold; 

ole efficacy in Chemiſtry is extremely great, 
and feparates the more uſeleſs and — frees - 
of Bodies from thoſe: that arg more ſpirituous 
__— Mee tration ß 
Vines, © Vinegars, other ſpirituous and 
ſaline Liquors, by Froſt. e 
14. There is farther wanting 


Art, to ſhew' the preſent tate and condition g per- 


thereof. And t is, perhaps, would make Noments and i 
rery large Volume) ſor the original experimen- Tradiet 9 


tal Writers are very few, in compariſon of the © 
Collectors and Tranſcribers: But the more uſe- 

ful part of ſuch a Work is not to be ſound in 
e Collecting, 


* r * 898 


laſt ot chree Ffſays in Artificial: Philoſophy, or 
miſtry, Au. 1731, e 


* See the 
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2 
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to the improve nau 
ment of Phloſophical Chemiſtry, a Collection ofimprove- + 


all that is hitherto known and practiſed in tbe 0 
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collecting, and "digeſting the daily practices of 
mechanical Operators; ſuch as Refiners, Aſſay- 
Maſters, Smelters, Dyers, Sugar-bakers, Soap- 
boilers, c. And till the Secrets and Myſteries 


. of theſe Arts are known to the chemical Philo- 


ſopher, he will want many things that are ne- 


ceſlarily required to the improvement of Philo- 


15. The laſt particular we ſhall at preſent 


intimate, as wanting for the exerciſe and im- 
provement of Philoſophical Chemiſtry, is a Liſt 
of the Chemical Defiderata in all Arts and 
Trades, in order to procure the readieſt ways of 
ſupplying them: For ſuch a Liſt would contain 
ſo many Problems for the Philoſophical Chemiſt 
to ſolve; | | fs 30h 

16. We. now proceed to Technical Chemiſtry ; 
which, for the ſake of uſe and commodiouſneſs, 
we divide into four parts; as it relates to.Sub- 
jeas of the animal, vegetable, and mineral 
33 or to ſeveral of them at once. Thus 
under animal Arts comes the Art of preparing 


Size and Glue, Tanning, Ivory-Staining, the 


Dying in Wool, Silk, Cc. Under vegetable 
Arts comes the Art of Timber, or the ways of 
preſerving it ſound againſt the injuries of the 
Weather, the Sea, Oc. the Art of making 
Roſin, Pitch, Oil of Turpentine, Charcoal, 
Pot-Aſh, Oc. the Art of Brewing, and Fer- 
menting for Wines, Vinegars, Cc. the Art of 
Sugar- making, and Refining ; the Art of Soap- 


making, Oc. Under mineral Arts come the 


Arts of Salt, Copperas, Vitriol, Borax, Potte- 
ry, Metals, Foundery, Smithery, Oc. And 
laſtly, under mixed Arts comes the Art of Pa- 


per, the Art of Ink, the Art of Japanning, the 


- 


Art of Glaſs, the Arc of Pigments, the Art of 
Pharmacy, the Art of Fire-Works, . Oc. all 
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f which are proper chemical Arts, chat ef 
Technical Chemiſtry. fu and 
7 17. It were caſy. to give a Catalogus "of - en 
large number of new, and probably advantae . 
ous, Arts or Trades, that might be ſer up in 
land. Thus, for inſtance, we would recom- 
mend the introduction of N Arracks and 
I Brandiesz which might be ſo plentifully afford- o 
ed bythe Tappings of our Trees, and "il kinds 
of Summer-Fryults : Nor need Wines themſelves, 
even from the Grape, be here excepted ; eſpe · 
15 as we have an excellent method of improv- 
dat Sur and thin Vines, by adding fine fla- 

rene Sugar in the Fermentation 

18. We have endeavoured to ew, in "the 
preceding Leftures, that many of our Trades 
are improyeable; particularly Brewing, Diſtil- | 
ling, Soap- boiling, Pharmacy, Minerology, Me- 
rallurgy, c. And ſor new, Trades, f at the. 
reſining and making of N Cs 
may be as advantageouſly. practiſed in England x 
as elſewhere: And among . —— may be reck- 
oned the refining of Horak, Camphire, Tartar, 
coarſe Manna, Oc, the making of  Salt-Perre, 
the obtaining of Sulphur, the making of blue 
Vieriol, Porcellane, new artificial and 
numerous other ee of av 2 uſe, 
19. great thing wanting, to the a 
ment of Arts, and the perfection of this Fes | 
Affair, ſeems to be the joint 2 of of cer- 
tain Perſons, who ſhould. contribute to the car- 


tying of it in. The omen of of knowledge al- 
lotted to a n * bears no 1 Nara 
| tion to that 1 eqired forth *. ene n of 2 0 
"| this. Work: Nor, perhaps, is the knowledge in 

beings, 'of — Bn hes 2 requre. 
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provements from Auge; k 18, 2 
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üceldental, but form dn rertdin Prin- 
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the My * things for the ftvicg' of Arts 
155 85 Cc, f 4s to make un vijtfhres and 
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els of the whole + dae is A GI res- 
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in the 8575 _ eh; * . 


Commer- 11 Commnrrcinl of tact } 
ca, Che: di 19 Oh ter; fs of off thy Ce e Cheincat Arts, 
vides, e 8 I N the 


try, u . ck ur- 
Expurnin and foreign 


ue 
plus of — 
0 


—— (3) the 2 te > 
—— A to Voyagers: 


raveilers; (er ſounding, pporing, cad im 55 
ing Trade, nn and Cane fee, in dif- | 
AConntvies. #13777, 


124; And thus — of Commarcial C. How to be 
— wit- cofily direct us in Exiand, to; the Nu 
Arts that may be'eitended and improved, ſo 

10 9—＋⁊k r. at ehie forei 

Markets; provided the Duties and Dranbacks 

are in our favour: Far example; We conceive, 

thar int in Caglad may be produced 

N than in Holand; — 4 
5 5 9 and i Spots — 


and ocher wecideats. —— 
zaltead of cheir Orea, re, Bt ad of © 

the qui er Cob of che 
of Seas Water, Raiſias i 
Spirits inficad of Jow Wines, 1 805 
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Traſſic, and Commerce, is nd to 
diſcover this Rind of Contrivances, or Reduc- 
tions, is the office of Commercial Chemiſtry. 
Thus, inſtead of importing many Tons of a 
foreign dying Wood, we are taught — 
its tinging parts, and bring them awayrin the 
8 3 22 of a few Pome, And td this 

0 THE generally, as it might be done, would tend 

10 — the Trade of the ann 
keen a expence of the Dyer den 

24. Another advantage of ede Chemi- | 
fig is, that it affords the neceſſaries ſor long 
trading Voyages. Thus, in particular, it di- 
rects us to a Chemical Cheſt, and a Poxtable Fur- 
nace, with its Apparatus: of Flux-Powders,.. * 
aſſaying: Ores; -a-Skrew-Preſs; for Oils 
Still for examining ſermented v . 
It alſo 2 us to the certain Rules of diſco- 
vering the Sophiſticatians practiſed in Wines, 
Brandies, Vinegars, Arracks, Gold Sand, Gold 
Bars, or Ingots, counterfeit Gems, Ga and to 
the ways of aſſaying Pot-Aſh, Tincal, Amber- 
greaſe, Musk, and all the Drugs. So that to 

improve this part of Chemiſtry, little more 
— required than the bringing it into more 
generab uſe; as it might be to great advantage, 
if Philoſophical and Technical Chemiſtry were 
firſt improved to any conſiderable degrees. 

9 ay2iWe'now: come to out laſt Dieiſon of 

Le dvi- Ghemiſthy; wis- the Oeunemie Hranch gn i which 
led, is ol great utility and extent fo to be capable 

of improving all he reſt. This Branch we 
choaſe to divide with regard to the ſeveral 
offices of a Houſe ; herein, as in ſo many dif- 
ferent Laboratories, it may be commodiouſly 
| ſed: For inſtance, in the Brewhouſe, the 

Stoi the NRichen, the Dairy, tbe 

Landry and: the 1 of 


Sn „ 


— 


— Gu Sec. 


Oecanomcal Chemiſtry, we are inſtructed in the 
beſt ways of procuring and brewing wirk Malt, 
Treact,*Hony, Sugar, or other vegetable Jui-, 
ces; the beft 4 raiſing and of preſerving 
Teal, of Wine for baking or brewing; 
and of imitating the natural Wines of foreign 
growth. This Art directs us how to procure 


the ſimple and compound Waters of Vegetables, 


in their greateſt perſection; and to make a ſer 
of Brandies or Cordial Waters, even from the 
grols Lees, Sediments, or Bottoms of our Wine 


or Ale Casks. Hence alſo we' learn the methods 


of preſerving Fruits in Sugar, and ſeveral vege- 
table” Protl ions, in the way of Pickle, Oc. 
The Art of Cookery alſo is by this means im- 
preveable: 80 are all the Dairy productions, 
and the buſineſs of the Laundty; if by render- 


ing har Waters ſoft, c. But to ſhew this 


y, and to improve the defign, would require 


1 «priate True, under the ſeveral Heads 


he Brewhouſe, the 'Store-Room, the Kirchen, 
: e , the E and the Cellar ®, 18 


the method ef king a Varniſ of Amber, 


* 


with a View to improve the Arts of Fapaniing, | 
Embalming, c. the third will ſnew Bow o 


make à very hard Glaſs, for improving the Art 
of Glaſs, Enamelling. and the N arti⸗ 
feial Gems; the Joo Experiment will Mew 
how to Rh. Foil for ſoliatit %g gured la 
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26. We Dt to dur Experiments: Purport of 
The firſt wh [Fo will ſhew chat Sal Rownlg, — 
may poſſibly e made to as great advantage in 
Eug land as in the Levant ; the ſecond will ſhew -- 
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ſes, and xurniog them into Speculumsz. the f/th 
ng 4 curious A Wal 
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| Sal Am- * 7. We took” fout 98 {the common 
r pre: yolatile Salt of Ox od the t wi 
pared. 55 "Aro dress dei 11 1 | = (an 


N=" nioifl Wn, upon wh 


hg Sal-Ammoniag 8 ” 


mens re 
Chemiſtry 4 an 12 * 
*.: 0 de ge e 
an 
Belts; ber al ; bur alſo n to 8 9 
taining 1 in other 
ho bs well as Ties ace 
In Philoſo- 29. Je notes e del hea e { has 1 
die de yery quick nd pungent Odour hkewiſe, 
= h in end degree, has che Sptic of Salt; 
7 theſe two upon mixing, other s 
I Cort | Pas Fay to. leave the be Cake Ammo- 
e >: The is, at theſe. two 
iquors jpſe o 2 5 volatility, by mix- 


, | wk 1 9 ir ſine can no 
i ri N. of 
fp aki, od ſepends Bu 


ri Sal- 2 be 2 in a 
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Sal of Tur ring hold. | 


Tad rh © 
a alles. * 11 i; te 
30. And 8 5 5 
. 25 Odours of certain Perk 
recover N hen bai * 
"Thus it i ir 


3 
= 


225 u or t liks Tt 
ar chiefly does, by de relo Bey 

and ſubtilizing che v eps pare thoſe Sweets ; . 
ſo that they — more and ſtrike the Noſ- 

trils brisker, thaw before; "And when theſe, or 


other Perfumes, have almoſt loſt their natural | 
Odour, it may in good meglare be recovered _ mung 
them by the prudent agqitian of 8 lie v4 
animal Salt; 2 * Herthorn. . — | 
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BM PO  Exetoxs was Twanrrnry. 
3 ol' Slaug r-beuſe, putrifed ables, Gr. 
Aung I ic of Salt may be ma ar an enſy 

rare, in er 

= The Pe 32. al 1 prove 
We 5 1 fill more ſerviceable,” by leading to a wa uy of 

Eh) procpring other ſaline Bodies, beſides Sal- 
moniac : For it ſhould ſeem that ſeveral Salts 
may be, artificially compoſed by the union of 
. ©... their two ponſlituent parts; as we here ſee Sal- 
Ammoniac is. og example ; The making of 
DB * blue Vitriol may be attempted, by boili of Cop- 
. „inſtead of op, in the raw Liquor © be the 
yrites ; from' which the common pee Vitriol 

is rere And if this hint were duly purſued, 


fo fox 2 Ns. to the de jof = 


5 5 kante u. 
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10 d 4 Amber Varniſh, - 
* 1 2 75 
2 We took four Qunces of Aube and 
151 into a Crucible, juſt melted it with a 
of Heat; 8 the fluid 
5 frat upon the Iron Plate. hen the 8 
. PAN % planet groy grew cold, we reduced it to 
Aud ding thereto rwo Ounces of drying: Oi, 
vat is, — Oil prepared, or thickened, 
x . i 4 Turpenkine, be di died che 
— hole Whole together into a Varniſh. 
_ Vie of the ,*044: This method of the Amber Var- 
r 50 niſtt is kept as a Segtet in few hands; but de- 
ET ſerves to be mage publick; a5 a leading Experi- 
Hil do direct — means pl e the Arts 


4 


1 


ef Enilarging Chemiſtry, Se 42g 
the Art of Embalming would be 8 ä | 
ved, if e oould preſerve the human Corps in 


i tranſparent Caſe of Amber; as we' ſee the 


Bodies of Flies, Spiders, Graſhoppers' Oe.” ates 

to t perfection. 

3491. 45 uſeful Subſtitute, or pes e Approxi- 

in this way, has been, by fine Roſin, boiled roms. 

Colophony,- or a eranſparenc and hard; "though 

brirtle, ' Subſtance ; which being diſſolved b 
Heat, and the Bodies of ſome ſmall Animal 

_ ſeveral times dipped therein ſucceſſively; they 

have been thus coated over with 

that in ſome degree reſembles Amber; pores] 

quires to/ be carefully kept from the Duſt, m 

preſerve its Tranſparency. 

36. * if _—_ could be diſſolved Se of &f- 

impairing its 1ranipareney; or one large Mats ke 

| —— of it, by uditing a number of malt e. 

ones; it would not thus only tend to perfect 

the Art of Embalming; but likewiſe come to be 

uſed, on many occalions, inſtead of Wood, 

Marble, Glaſs, Silver, Gold,, and other Me- | 

tals: for then various kinds of Veſſels. and | 
Utenſils might be commodiouſſy made thereof. 59 

37. To forward the diſcovery,” our preſent h] .es 

| mig — ſhews, that Amber contains a cer e, 

aqueous, or mucilagindus part; hien!“ | 

in e tdinary way requires to be evaporated | 
by 4 ſcorching Heut, before the Amber: will 

readily diſſolve in Oil; wherewith it aſterwards 

unites 1— Subſtanee of a nature compounded 

of thut of un Oi 4 Cum, and a Roſin: Nor 

would the thin ethereal On of Turpentine di- 

ſolye it, F and fitted for 

this purpoſe, by means of the dryng Oo l. 

Hence, "os it end Pia ineimatec that Amber 
is not only — py rr ae oma 3 


Fer wt nn. fp mole mall pieces of = 


% 


we er. 
| ber into lasge ones, might do wa to conſider 


r Roſin; and th. " 
fore ficrod "as "5 my of 72 a thick Oil, 
2  @ previous: evaporation of its aqueous parts, or 
1 4 4 jon of its you D N nature; 


And | 
Digeſtiag, rather than a vo- 
: cherefare, there are three 
oh methode . gut to ug, by our preſent Ex- 
 - "-perimenc, for didalving Amber, either without 

_ conſiderably deſtroying ita Texture, or at work 
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f , Enlarging Gundi, bet. 
xthod: of making Glaſt, wichdout the ruſe, of 
on Salt Which has generally been thought 
an eſſential Ingredient in Glaſs; and which is 


ſenels. Bur Borax is a neutral Salt, which, 
being urged by the Fire, does not turn any 
way alkaline; but, of itſelf, without additiom, 


ede runs into Glaſs. And whether other 
g 


gredients might not here be adran y 
bſticuted. for ſoft. Sand, particularly calcined 


jnts, powdered Cryſtal, Ot. we recommend to 
farther Experience; ſo as to attempt making a 


Glaſs that ſhall, in ſome degree, approach the 
te ot 1 mi | 'Glaſh, of this de- 
40. It 4 e tranſparent Clas, ot this de 
gree of NE can be tinged in-the ordinary 


ces, it ſhould ſeem that the art of making 
counterfeit Gems would then have gained its 


perfetion ; for the Colours thus introduced are 


mug ſion for a month or 
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432. If the uſe of Borax ſhould, in this man- 
ner, be found to have a conſiderable effect, it 
will be proper to enquire farther into its natu- 
ral and chemical Hiftory ; which ſeems at pre- 
ſent to be little regarded. Perhaps it were not 
Impoſſible to find this uſeful Subſtance in ſome 
parts of Europe, to imitate it by art, and to 
diſcover better ways of refining it than thoſe 

now uſually praiſed. Haig" eee 
43. The facility wherewith this Salt runs into 
Glaſs, or the ſmall degree of heat, and the ſhort 
time required for that purpoſe, if well attended 
to, may be capahle of enriching Chemiſtry, and 
more particularly the Hiſtory of Glaſs; at leaſt 
we have good reaſon to believe that the preſent 
Experiment is capable of being largely diverſi- 
fied, and improved to the ſervice of ſeveral 


Ru for turning ſpherical, os other figured Glaſſes 
lden A into Speculums. in 8 has 


7 oY 


„ SEE UNISON MERIT THO 25%) UL: 
The Silver- 44. We took half an Ounce of clean Lead, 


_ ing An and melted it with an equal weight of pure 


. Tin; them immediately added half an Ounce of 
Biſmuch, and carefully skimmed off the Droſs : 
Nor removing the Ladle from the Fire, we ad- 
dae, before the Mixture grew cold, five Ounees 


of pure Quickſilver, and ſtirred the whole well 

together; then put the fluid Amalgam into a 

clean Glaſs. 3 79; 5 11 7; 1443 It 573 26 2 PAN 
How to be 45. When this Amalgam is uſed for Foiling, 


"pled. or Siering, let it Grit” be trained through a 


nnen Rag; then gently pour ſome Ounces there- 
"of dend dae el ine nded 58 te fetal, Idle 


©. © " Mixturethould/be! poured int6-the Glaſs by 
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pass ef e paper Funnel,” reathing"almoſt'eo 
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the bottom, to prevent its flying to the ſides; | 
then dexterouſly inclining the Glaſs every way, 3 
endeavour thus to faſten; the Foil. When this 
„FF 
then repeat the operation, till at length WY 
Maſs is evenly ſpread and fixed over the whole 
internal ſurface; as it may be known to be by 
viewing the Glaſs againſt. the light. And now 
the ſuperfluous Amalgam being poured: out, the 
outſide of the Glaſs may be poliſhed with Putty, 
Chalk, or Tripoli, ſprinkled upon a Cloth. 
And thus the Operation is compleated. In 
this manner are made thoſe ſhining. ſpherical 
Glaſſes (appearing like Glaſſes filled with Quick- 
filver) which we ſometimes ſee hung up in Par- 
lours, near the Cieling, to invite the Flies in 
Summer, from the Windows, and other parts 4 
of the Room, where, they might prove more i 


e wot cancion bt les how. 

46. The Operation has conſid advanta- Alu- 
ges, as being performable in the Cold; and 159 of. the 5:6 
not attended with the danger of poiſonous Fumes Ein 4 
from Arſenic, ox. other unwholſome matters 2 
uſually employed for this purpoſe. And how 

far it is. applicable to the more commodious 


9 


5 „ 5 o 
foiling of the 'common . Looking-Glaſles, . and 
other Speculums, may deſerve to be conſidered. 
; | 1 | * 52 of 2 " fy > 
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„ eee oboe bi 8 
J. We took, an Qunce of ker bear la % 
to ſnreds, and put it into a Pint of Brandy CH,,. 
where, by means of 4 little heat, or wrote en: 2407 50M 
mering over a common Fire, it gradually dillo|- - :?: 
ved: we then ſtrained; the Solution through a 
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L:crurs THe Twen TIETH. 
Glue, hat Thould de kept in 2 Glaſßd cloſe 
l 


a is Che, with a * wins Hear, 
Ales thin, eran{parent, and almoſt limpid : 
When-afed in the manner of common Glye, it 
joins rhe parts of Wood | 
| Wood led to itſelf; f 
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| excellently for raking off che efſions 
of ns OO This if uti de ft 
melted poured thinly upon a neg, 
 Fappoſe, ſo as to cover the whole ſur face of the 
Piece, and the Glue be ſuſſered <0 remain chere- 
on for a day or two, till ic becomes thoroughly 
dry, it will appear hand and tranſparent, like 
a iece of My e Clas with the impreſion of 
air Guinea in , as they call ir, on one 

| "Gde and in Relievo on tt other, 
Froved.” Krong, g, rough, ant (ranſparent Subſtance; not 
eu robe or y any thing but 
ha | pA Ache ir: 
So that it is nor ht yo de fell in work ther 


muſt be e poſed to et or werder, * 
2 122 a ue 


* 
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Che to ind the ern let choice be made 2 | 
thy "contig" Cine" difſolved with Linſeed- _ wm z 
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Beem men ee WIGAN 
Glue might Ed SEL SSN 
d ſeem as if all animal 


947 — dudſtances were either 

made up, * mighe at laſt be 2 
Glue or Doubtleſs a knowledge of the 
nature Ropineſs, Viſtidiry, Si "Moul- | 
dinefs, Oc. would give conſiderable light to 
Natural Philofophy and Medicine 5 and leads 
us farther into the effects, nature, and proceſs 
of” Growth, Fermentation, and Porrefacion. 
This Enquiry, therefore, ſhonld- be proſecuted 
wich care; deginking, for example, with that 
riſeous Subſianse the Whire of the Bee, or S. 
rum of the in their natural ſtates; and 
obſerving how their tenacity is altered, by mo- 
S The En- 
| to the mucilagineas 


3) Enquiry, we apprehend, 

be 2 — the — 
5 roants ; fo as to EE 
; ways ; Cements, —_ 268, 
. Jalhes, We. For rarioes deco 


nomical vſes. 
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Copper ad. boil the Amalgam in River-Water for. two 
paced, hours Ithen dill off the QuickGlyer, and coho- 
2 bate it once or twice: laſtly, fuſe the 
. ta whey rethaihs in the Retort; gen will be of a 
"a Sold Colour, and more du8ile ile than common 
Copper. This: Experiment was not brought to 
5 perſecdion in the Courſe, on account of the 
difficulty then found of amalgamating the Cop- 
per; which was attempted thus: We diſſolred 
AS much Copper in Aqua ſorti as the Menſtruum 
vould take up; = dilating the Solution with 
ten ot twelve times its own weight of Water, 
3 we put Iron Plates into it, whicli precipitated 
| che Coppertin fine Powder: This Powder was 
| 8 eduleerated, or waſhed, in ſeveral Waters, to 
clear it of its adhering Salts ; and afterwards 
dtied, then ground in 4 Stone : Mortar, along 
with an equal weight of Quickſilver: But no 
Amalgamstion enſued. It has, been uſually 

4 difficulr,. and by, ſowe. impra 
_ — an Amalgam of Copper, by Heat: In 
which method, indeed, it is not 7 to ſucceed 
perſectly; the Copper 2 ſuch a Heat to 
keep it fluid, as will exhale ercury; Which 
»otherwiſe does not readily ni that Metal. 
Alls che preſent method the thing may be effected 

without Heat; vis. by firſt reducing . e 
to an exceeding ſine Powder; which here ſup- 
5h _-plies the.place.of Fuſion; og ought par gs moon 
_ © enquiring whether Trituration may not, in, 775 
other caſes, be eee ubſtiruted f. or 
Futon. 

17 Up. 53. This uncommon 3 of M. Hom- 
beg ſheus us a method of adhancing Copper 
. - ſome degree nearer to Gold; ſo as to fit it for 
Watch- work, Cane-heads,. Snull- bones, and the 
maler Machines and Utenſils, and extremely 
: well for ns * is . that the 


15 > Quick- 
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+ 1. Of Enlarging cbeniſry, & + | 
Welcher loſes at eighth of its weight in che 
34 The Experiment is bere 0 ä 
leading one, capable of ſhewing that uſeful 
changes may be wrought upon the common Me- 
tals; ſo as, in ſome meaſure; to introduce a 
bew Tis known to ſome, i un. 
may be ſo far whitened and ſoſtened, a: to ſerve 
on many-oecalions for Silver. Lead, by a flight 
n capable of being mhitened, hard- 
rendered more uſeful for many pur- 

— 28 5 if perſons acquainted with the na- 
ture aud 


ſumes upon each other, were to proſcente the 
Enquiry, many uſeful things of the like kind 
55. A little prepared or fixed Atſonic will re * 
inſſantly Ahiten Copper throughout; 
thus indeed the Copper proves brittle, or rot- 
— But there are other ſecret ways of whiten- 

ing it, ſo as to leave it extreamly ductile. * 

36. The farther proſegution of this SubjeR The 7roe- 
would. lead us into the ſublimer Metallurgy — 
which: is 4 part of Chemiſtry 2 ; 


therto cultivated as it deſerves i as being 2 


capable of enriching the e een 
eee. e ii 
N o 04. ayolg N 2211s 1 * E 
* 1. 


* * a now « come to offet "4 abs Dit tate 
pr Ay arr ny, ie the way — 


5 ans to improve \the, "ou Begnobes f , 
of Chemiſtry above mentioned 
38. Let che firſt Rule be, with care and N 


bene, co cbſntue the Fr 
ang 36135 n n 


of Metals, Minerals, and their : 


— 
. 


434 LEcC TRE THE TWIE VTI TH. 


in the production of all thoſe things we would 

endeavour to imitate: For Nature, as a moſt 
expert Chemiſt, -emptoys the very inftruments 
which Men allo employ; viz. Fire, Water, Air, 
and Earth; as ue have ſheun in our CeQtures 
upon the eee ee 


W 59. To illuſtrate this Rule by an Emieople 


it appears, by numerous inſtances, that there is 
an acid or ſaline Liquor nuturally contained in 
the Bbwels of the Earth; which aeid there mix- 
ing with various kinds of 'eafthy matters, as a 
Menſtruum, changes their natures, or makes 
them appear under different forms. And hence 
common Brimſtone, Alam, the native wan, 
Oc. ſeem to have their origin. 


Illaſtratin. 60. For by an exact ſerutiny, usch attentive 


conſideration, it ax that zy hen this gene- 
ral Acid: diſſolves à certain bituminous Earth, 
it makes Brimſtone; when a chalky Earth, Alum; 
when Iron or Copper, Vitriol; Oc. And ac- 
cordingly, by uſing the ſame kind of genera? 
Acid (hich may be procured by burning B Brim- 
_ None under a glaſs Bell) in the ſame manner as 
Nature ſeems to employ it, we eun like wiſe, b 

Art, produce Brimſtone, Alum, or Vitriol, 

when and where we pleaſe." And 'thus, if we 
could univerſally diſcover the Proceſſes and In- 
ſtruments which Nature an in the produc- 


tion of her effects, ve ſhould have certain Rules 
for imitacing her. #2 {>> W909 97 > * 


| mem; Our ſecond Role is, Tes e ht of 


_ .. transferring,” dverkſying,” en 


4 4 


tging, and im- 


proving an Experiment, till or in ſome cer- 
Diſcovery, either of light to the Underſtand- 
ing, or of uſe in Li 


Ar 1 
ja ments will in, w ul 
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62. For unſucceſsful Experiments are no leſs laſration. 
inſtructing than thoſe that ſucceed ; Which | 
ought to be well remarked. ''The Head muſt in 
all caſes co-operate with the Hands: So that 
the Mind ſhould be ever caſting about to diſco- 
ver the cauſes of failure, as well as of ſucceſs. 
And this is a ſagacity which may be procured 
by uſe, and turned into a habit of invention 
. and diſcovery: So that no fingle Experiment 
ſhall be performed, but ſome advantage will 
be immediately derived ſrom it; nor no Experi- 
ment be made, without ſome ſolid grounds of 
63. Our third Rule is, To proſecute Expe- Rule III. 
riments in ar orderly ſeries, with a view to 
ſome particular Enquiry, of uſe in Life ; and to 
let the Enquiry ſuit the genius and temper of 
the Enquirer; ſo as that it may be proſecuted 
by him with vigout and pleafure. © 0p 
64. Thus, if any one ſhould be averſe to the H, 
uſe of Fire and Furnace, he may ſtill improve 
Chemiftry and Arts, or perform many ſervice- 
able chemical Operations, without mueh Appa- 
ratus, or expence, or without the Utenſils and 
Ioftraments commonly-employed in that Art: 
Which may, therefore, be practiſed as well iu 
a Study or Parlour, as in a Laboratory. And 
to thoſe diſpoſed to operate in this way, may 
de recommended the buſineſs of Fermentation, 
the Concentration of Liquors by Cold, and the 
_ proſecution of the Nature and Hiſtory of Cold, 
begun by Mr. Boyle. We might alſo:recommend $9 
the extracting of the finer Eſſences of Vegeta- 
bles; — of the more noble and fpiritu- 
dus Infuſions, Tinctures, and Elixirs; the exa- 
mining and tabling the ſolutive power of Water 
| Fith regard to Salts, and of Spirit of Wine with 
Z 
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regard to different Oils and Roſins; the deter- 
mining the force of all the known Menſtruums in 
the Cold; the diſcovery. of new Menſtruums, 

- and particularly a Solvent for the Stone. Theſe, 
and many other chemical Enquiries, may be 
proſecuted without the uſe of Fires and Fur- 
naces: And even ſuch tempers as are more de- 
lighted with ſpeculation than practice, may 
tly contribute to the improvement of Che- 
miſtry, by ſorting, daes and digeſting Ex- 
periments into Tables; ſhewing what they 

prove, and how far they reach ; how far they 

fall mort, and how they may be carried farther : 
Others might, to advantage, employ themſelyes 
upon drawing things of uſe in Life, from the 
Experiments already known and publifhed : And 

laſtly, others might, from a due conſideration 

| of Experiment, deduce new Directions and 
Rules of Practice for producing, in a ſure and 
c̃eonſtant 3 e * Effects than are 

eras hoped for 


- AXIO us and CANO NS. 


2 we learn fromcbe;preſene-Laſture, that 
Ch is an Art of very extenſive uſe in 
Life; uch that not only Natural Philoſo- 

OK alſo Trade, Commerce, and active 


2. That che eib tbe ditelteem which Che- 
1 met eee 
want owing its proper office, extent, 

| owes; _— d from the 8 275 a7, 40a 
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tion of it to things of a deluſory or phantaſtical 
nature. "I e 
3. That a large part of general Chemiſtry 


may be advantageouſly practiſed, and many | 


- Diſcoveries' and Improvements made therein, 
for the ſervice of Arts, without the direct uſe 
of Chemical Fires, Furnaces, and the common 
Apparatus *, e 

4. That numerous Diſcoveries and Improve- 
ments remain to be made in Chemiſtry it ſelf; 
and that theſe Improvements may be made in 
a direct, rational manner; and if once made, 
might. greatly enlarge and illuſtrate Natural 
Philoſophy, improve various Arts, and intro- 
duce a new Set f. 2 TIN 
FJ. That in particular Sal-Ammoniac, an 
Amber-Varniſh, a hard kind of Glaſs, a Foil 


for Glaſſes, an excellent Glue, and a new kind 


of Metal, may be eaſily obtained, for the im- 


vement of Pharmacy, ing, Japanning, 
Embalmin the Art of Gus the . o* 


artificial Gems, the foiling of Glaſſes, the glu- 
ing of Timber, Emboſſing, the taking off im- 


preſſions, the Art of Warch-making, and other 
mechanical uſes. , cx: 

6. That the Canons for the farther improve- 
ment of Chemiſtry, and the Arts thereon de- 
pending, require, (1) a careful obſervation of 
the ways of working employed by Nature; 
(2) a talent of Experimenting ; and (3) the diſ- 
cretion of ſujting the Enquiry to the temper 
and genius of the Enquirer. 


A. FS 1 3 "I wit 8, 
” 1 — 
85 — ? * * : P 
3 * 
247 5.7 pv: n 2 gy 
| 


——————— ——————— ——— —— 5 
See $.12, 13. and Exp. II. IV. v. and $763, 64. 
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XAT E are go come to the end of. our Lec- 
| tyres; where. it may be proper to ſtand 


a while, and look. back upon the ground we 


have gone over. We ſeem to our ſelves to have 
been travelling in a new Road, too little fre- 
quented- either by Philoſophers, . Chemiſts, or 


the Men of Buſineſs. Our endeavour has been 


to improve the uſeful Arts, by means of a more 
Philoſophical Chemiſtry ; and at. the ſame time 
to ſhew the Method of conducting Enquiries, 
ſo as that they may terminate in uſeful Diſco- 


veries. With an eye fixed upon this End, we 


have purpoſely avoided: the more entertaining 
and agreeable Experiments, wherewith Chemi- 
ſtry ahoungds; and kept to ſuch only as were 
judged either in themſelves beneficial, or of ſer- 
vice jn diſcovering Cauſes, Axioms, and Rules. 
Ang if there be any Merit in what we have 
done, ye own jt. to be a borrowed pne; and 
apprehend that it lies in the Verulamian Method 
we haye purſued, or in endeavouring to recti 

the Mind, guard it againſt Error and Illuſion, 
and conduct it to the Fountains of Nature and 
Uſe... We cannot indeed preſume to have dif- 
covered many of the true Capſes of "Things, 
nor Axioms perfectly juſt and univerſal: To do 
this, requires that the ſeveral parts of Philoſo- 
phy ſhould be better lahoured than they are. 
All we can hope fgr is, to have found. ſome few 
ſuch Rules as may direct to a ſerviceable Prac- 
rice; and enable us to enxich and improve ſome. 
few of the preſent Arts and Sciences: Thus, for 


Example, we hope to have diſcovered this phi- 
ö loſophigal Axiom, That Sugar, or a ſaccharins 
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ammable. Spirits : Whence we. preſume, 


that 
gar-making, and Diſtilling, may receive a great 
degree of Perfection. And thus we deſire to 


have jt 23 the Diſcovery of a Gogle 


Axiom, or Cauſe, may often improve, or even 


perfect, a number of Arts: For phyſical Axioms, 


duly diſcovered, may be pregnant with the Mat- 
rer of many Arts and Sciences. And on this 
account it is, that we have directed our Enqui- 


ries to the A of them; as the beſt 


and ſureſt means of improving the known Arts, 
and diſcovering new ones. Doubtleſs, if this 


9 


Method were carefully and generally purſued, 


the Buſineſs of Invention would not long con- 
tinue that caſual thing it is; but be reduced to 
an Art, which, of all others, is, perhaps, the 
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